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[57| ABSTRACT 

An air-conditioning apparatus that prevents a state of blow- 
ing temperature fluctuation due to magnitude of vehicle 
speed in a dchumidification mode. A condenser and evapo- 
rator arc disposed within an air duct, and an exterior heat 
exchanger is disposed externally. A capillary and check 
valve arc provided in a refrigerant passage between the 
condenser' and exterior heat exchanger, and a capillary is 
provided in a refrigerant passage between the exterior heat 
exchanger and evaporator. During dchumidification mode, a 
four- way switching valve is switched so that the flow 
passage of refrigerant is from the condenser to the capillary, 
to the check valve, to the exterior heat exchanger, to the 
capillary, to the evaporator, and then to an accumulator. In 
this case, the condenser and exterior heat exchanger function 
as a refrigerant condenser in a series-connected state, but 
because in actuality the capillary is provided, the majority of 
refrigerant discharged from a compressor is condensed by 
the condenser. 

5 Claims, 20 Drawing Sheets 
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AIR-CONDITIONING APPARATUS 



CROSS REFERENCE TO RELATED 
APPLICATION 

This application claims the benefit of priority of the prior 
Japanese patent applications No. 5-234550. 6-82875 and 
6-108142 filed on Sep. 21, 1993. Apr. 21, 1994 and May 23, 



received in accordance with vehicle travel) with respect to 
the hcai-cxchanging capacity of the exterior heat exchanger 
arc hardly exerted. For this reason it is possible to actively 
control the hcai-cxchanging capacity of the exterior heat 
exchanger by means of switching the revolving speed of an 
exterior fan. 

In contrast to this, in the case where the foregoing exterior 
heal exchanger was installed in a location receiving vehicle 
speed wind from the front grille, as is the case when 



1994 respectively, the contents of which arc incorporated io mounted on an ordinary vehicle— i.c.. a vehicle with a 



herein by reference 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to an air-conditioning apparatus 
with an improved operation control system when operating 
in a dchumidificaiion mode. 

2. Description of the Related An 

As an air-conditioning apparatus mounted on, for 
example an electrical vehicle, in recent years there have 
been items which employ a refrigeration cycle which 
doubles in use as a heat pump. Such devices are intended to 
switch a heater-cooler unit by means of switching, using a 
valve, a circulation path of refrigerant. 

In order to perform dchumidification from a heater-cooler 
unit with a refrigeration cycle that doubles in use as heat 
pump, as disclosed in Japanese Patent Application No. 

4- 107027, which was published Dec. 3, 1993 under No. 

5- 319077 it has been proposed that a condenser be posi- 
tioned in an air-conditioning apparatus evaporator within an 
air duct as well as disposing an exterior heat exchanger 
outside the air duct. This condenser, exterior heat exchanger, 
and evaporator arc provided in a refrigerant circulation 
circuit, and by switching a valve provided in this refrigerant 
circulation circuit and switching the circulation circuit for 
the refrigerant, the device is changed from a heater to an 
air-conditioner to a dehumidification device. The operation 
mode is changed as follows: in the cooling mode, refrigerant 
discharged from the compressor flows from the exterior heat 
exchanger to the evaporator and is returned to the compres- 
sor, and the exterior heat exchanger functions as an "exterior 
condenser/' In the heater mode, refrigerant discharged from 
the compressor flows from the condenser to the to the 
exterior heat exchanger and is returned to the compressor, 
and the exterior heat exchanger functions as an "exterior 
evaporator." Further, in the dehumidification mode, refrig- 
erant discharged from the compressor flows from the con- 
denser to the evaporator via the exterior heat exchanger, and 
air dehumidified and chilled by the evaporator is heated to 
the target blowing temperature by the condenser and is 
blown into the passenger compartment. 

In order to control the blowing temperature during cooler, 
heater, or dchumidificaiion modes in such an air-condition- 
ing apparatus, an exterior fan which forces air toward the 
exterior heat exchanger is provided. The fan varies the 
heat-exchanging capacity (heat-absorbing or heat-radiating 
capacity) of the exterior heat exchanger by switching the 
revolving speed of this exterior fan, thus affecting the 50 
heat-radiating capacity of the condenser and the heat-ab- 
sorbing capacity of the evaporator. 

In the case where an air-conditioning apparatus such as 
that described above is installed in a vehicle such as a van, 
because of the relationship whereby the . exterior heat 65 
exchanger is installed horizontally on the bottom surface of 
the vehicle body, effects due to vehicle-speed wind (wind 
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structure that lakes in vehicle speed wind from the front 
grille — ihc heat-exchanging capacity of the exterior heat 
exchanger fluctuated in accordance with the magnitude of 
vehicle speed. Thus, the following problem arose with the 
prior an. 

Briefly, in the cooler mode and the heater mode, the 
temperature of the evaporator working as a heal exchanger 
for the cooler and the temperature of the condenser working 
as a heat exchanger for the heater in the respective modes do 
not fluctuate greatly even in the case when the heat -exchang- 
ing capacity of the exterior heat exchanger has fluctuated, 
and so there is no large fluctuation in the temperature of the 
air conditioner air, and no impediment occurs in practical 
usage. 

In the dchumidification mode, however, where the con- 
denser acts as a reheating source for the air dehumidified and 
chilled by the evaporator, the condenser and exterior heat 
exchanger function as a refrigerant condenser in a series- 
connected state, and a phenomenon occurs wherein the 
temperature of the condenser fluctuates according to the 
magnitude of the vehicle speed. That is to say, in the case 
when vehicle speed is large, the heat-radiating performance 
of the foregoing condenser and exterior heal exchanger, and 
in its tum the condensation performance, rise and conden- 
sation pressure drops, and so the temperature of ihc con- 
denser experiences a relative decline. Additionally, in the 
case when vehicle speed is small (including times when the 
vehicle is slopped), the condensation performance of the 
condenser and exterior heal exchanger fall and condensation 
pressure rises, and so the temperature of the condenser 
experiences a relative rise. Because of this, when in the 
dehumidification mode the blowing temperature dependent 
on ihc temperature of the condenser fluctuates in accordance 
with the magnitude of the vehicle speed, and there is the 
problem lhai comfortable air conditioning cannot be 
expected. 

Addiiionally, there is the drawback that the adjustment 
range of the heat-exchanging capacity of the exterior heat 
exchanger obtained by means of switching the revolving 
speed of the exterior fan is not sufficient when seen from the 
temperature adjustment range of the blown air that is actu- 
ally required, and the temperature adjusimcnt range of the 
blown air is narrow. 

SUMMARY OF THE INVENTION 

In light of such circumstances, the present invention 
provides an air-conditioning apparatus which performs reli- 
ably even when dchumidification is selected. A heater-cooler 
unii, by means of a refrigeration cycle which doubles in use 
as heat pump. Furthermore, during dehumidification mode, 
it is possible to effectively prevent fluctuations in blowing 
temperature due to ihc magnitude of the vehicular speed. 
Rather, ihe dchumidification device performs constantly 
comfortable air-conditioning operation. This enables ihe 
expansion of ihe temperature adjustment range of the blown 
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air during ihc dchumidificaiion mode and can improve 
temperature controllability during the dchumidificaiion 
mode, even in the case when mounted with respect to a 
vehicle in a state such that wind accompanying the travel 
thereof exerts an effect on the heat-radiating system of the 5 
foregoing refrigeration cycle. 

In order to attain the foregoing object, an air-conditioning 
apparatus according to this invention provides, within a 
refrigerant circulation circuit, an evaporator disposed within 
an air duct, a condenser which functions as a heating source 10 
for air passing therethrough, and an exterior heat exchanger 
disposed outside the air duct. Furthermore, the present 
invention includes a first rcstrictor in a refrigerant passage 
between the condensers and the exterior heat exchangers, 
provides a second rcstrictor in a refrigerant passage between 1 * 
the exterior heat exchanger and the evaporator, and allowing 
an operation mode to be switched only with the cooler, 
heater, or dchumidificaiion by using a switching a valve in 
the refrigerant circulation circuit to switch the circulation 
path of refrigerant, wherein during dchumidificaiion mode 20 
refrigerant flows sequentially from the condenser through 
the first rcstrictor, the exterior heat exchanger, and the 
second restrictor to the evaporator. It is also possible to form 
boih first rcstrictor and second rcstrictor by means of a fixed 
aperture. 25 

In ihc present invention, during the dchumidificaiion 
mode refrigerant discharged from the compressor flows 
sequentially from the condenser through the first rcstrictor, 
the exterior heat exchanger, and the second rcstrictor to the 
evaporator, and wind dehumidified and chilled by the evapo- 30 
rator is reheated up to ihc target blowing temperature by 
using the generated heat of the condenser. Wind is blown 
into the passenger compartment. In such a dchumidificaiion 
mode, the condenser and exterior heal exchanger function as 
a refrigerant condenser in a series-connected state, but in 35 
actuality the First rcstrictor is provided between the con- 
denser and the exterior heat exchanger, and so ihc majority 
of refrigerant discharged from the compressor is condensed 
by the condenser. Further, along with this, the condensation 
heat thereof is provided for heat exchange with the wind 40 
dehumidified and chilled by ihc evaporator. Consequently, 
because a state where refrigerant of comparatively low 
temperature flows into ihc exterior heat exchanger — in other 
words, a stale wherein the difference between the tempera- 
ture of refrigerant flowing into the exterior heat exchanger 45 
and the ambient air temperature has become small — the 
exterior heat exchanger can be considered as simply a pipe 
d $ for refrigerant passage. As a result of the above, in the case 
where the air-conditioning apparatus is mounted on a 
vehicle, the lempcraiurc of the condenser during ihe dchu- 50 
modification mode becomes resistant to fluctuations accord- 
ing lo the magnitude of vehicle speed and the lempcraiurc of 
blown air afier being reheated by means of the condenser is 
stabilized, even when the exterior heal exchanger is dis- 
posed in a state receiving wind accompanying travel of ihe 55 
vehicle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and characteristics of the present 50 
invention will be come apparent upon study of the following 
detailed description, ihe appended claims and the accompa- 
nying drawings, all of which from a pan of this specification. 
In the drawings: 

FIG. 1 is a structural schematic drawing indicating the 65 
entirety of an air-conditioning apparatus according 10 a first 
embodiment of this invention; 



FIG. 2 is a front view of an air conditioner control panel; 

FIG. 3 is a diagram indicating the relationship between 
operation modes of a refrigeration cycle and operation 
modes of an exterior fan; 

FIG. 4 consists of FIGS. 4A and 4B which together show 
a flowchart of a control program; 

FIG. 5A is a diagram indicating a relationship between set 
temperature sense Ssct and Tsct'; 

FIG. 5B is a diagram indicating a relationship between 
ambient air temperature Tarn and ATam; 

FIG. 5C is diagram indicating a relationship between 
amount of sunlight Ts and ATs; 

FIG. 6 is a diagram indicating a relationship between 
required quantity of heat QAO and quantity of air VB; 

FIG. 7 is a diagram indicating a relationship between 
quantity of blown air VAO and blower voltage; 

FIG. 8 is a diagram indicating a relationship between 
compressor revolving speed on the one hand and evaporator 
exit lempcraiurc and condenser exit lempcraiurc on the other 
as parameters for aperture opening of an electronic expan- 
sion valve; 

FIG. 9 is a diagram indicating a relationship between 
valve stroke (valve opening) of an electronic expansion 
valve and refrigerant flow; 

FIG. 10 is a diagram indicating a relationship between 
valve' stroke (vajvc opening) of an electronic expansion 
valve utilized in a second embodimeni according to this 
invention and refrigerant flow; 

FIG. 11 is a structural schematic drawing indicating the 
entirety of an air-condiiioning apparatus according to a 
second embodimeni of this invention; 

FIG. 12 consists of FIGS. 12A and 12B which together 
show a flowchart of a control program; 

FIG. 13 is a flowchart of the salient areas of the same 
control program; 

FIG. 14 is a diagram indicating a relationship between 
inner air temperature Tr and ambient air temperature Tarn as 
well as ranks of combinations of valve openings of two 
electronic expansion valves; 

FIG. 15 indicates the content of ranks of combinations of 
valve openings of two electronic expansion valves; 

FIG. 16 is a diagram indicating a relationship between 
valve opening of an electronic expansion valve and refrig- 
erant flow; 

FIG. 17 a diagram indicating a relationship between 
compressor revolving speed and evaporator exit temperature 
as well as indicating a relationship between compressor 
revolving speed and actual blowing temperature from an air 
duel as parameters for ranks of combinations of valve 
openings of two electronic expansion valves; 

FIG. 18 is a structural schematic drawing indicating the 
salient areas of an air-conditioning apparatus according to a 
third embodimeni of this invention; FIGS. 19A and 19B arc 
drawings for the purpose of describing ihe operation of the 
present invention; 

FIG. 20 is a Mollier diagram of dehumidification mode; 

FIG. 21 is a structural schematic drawing indicating the 
salient areas of an air-conditioning apparatus according to a 
fourth embodiment of this invention; 

FIG. 22 is a structural schematic drawing indicating ihc 
salient areas of an air-conditioning apparatus according lo a 
fifth embodiment of this invention; and 

FIG. 23 is a structural schematic drawing indicating ihe 
entirety of an air-conditioning apparatus according to a sixth 
embodiment of this invention. 
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DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EXEMPLARY 
EMBODIMENT 

A first embodiment according lo this invention imple- 
mented in an air-conditioning apparatus of an electric auto- 
mobile will be described hereinafter with reference to FIGS. 
1 to 10. The structural schematic of the entire air-condition- 
ing apparatus will be described first with reference to FIG. 1. 

Outer air intake port 22, which lakes in air (outer air) from 
outside a passenger compartment, and two inner air intake 
pons 23 and 34 which take in air (inner air) within the 
passenger compartment arc provided at the upstream side of 
air duct 21. Inner/outer air damper 25 is provided at an 
intermediate position between inner air intake port 23 and 
air intake port 22. By adjusting the degree of opening or 
inner/outer air damper 25 using a servomotor 26, the mix 
ratio of air taken in from outer air intake port 22 and inner 
air intake ports 23 and 24 can be varied to control the intake 
air temperature. On the downstream side of inner/outer air 
damper 25 and the downstream side of inner air intake port 
24, blowers 27 and 28 arc provided, with blowers 27 and 28 
being installed on a rotating shaft of blower motor 29. 
Blower motor 29 is driven by a drive circuit 30. 

Evaporator 31 is disposed on the downstream side of 
blowers 27 and 28, and the downstream side of evaporator 
31 is partitioned into two air passages 33 and 34 (upper and 
lower) by partition plate 32. Condenser 35 is disposed in the 
lower air passage 34. The top of condenser 35 protrudes 
within upper air passage 33. Above condenser 35 is disposed 
strong -cooling damper 36, which is driven by servomotor 
37. The amount of air bypassing condenser 35 can be varied 
using damper 36. Additionally, communicating damper 38 is 
disposed on communicating port 32a provided on the par- 
tition plate 32 downstream of the condenser 35. By means 
of driving this communicating damper 38 by a servomotor 
39, the amount of air passing through communicating port 
32a of the partition plate 32 can be varied, and air resistance 
during a single mode (for example FACE mode, DEF mode, 
etc.) is reduced. 

DEFjtem 40 and FACE vent 41 arc provided on the 
downstream side of upper air passage 33. DEF vent 40 and 
FACE vent 41 arc provided with respective dampers 48 and 
49, and dampers 48 and 49 are driven by respective servo- 45 
motors 50 and 51. FOOT vent 52 which blows air toward the 
feet of a passenger is provided on the downstream side of 
lower air passage 34. FOOT vent 52 also includes damper 54 
% driven by a servomotor 53. 

The evaporator 31 and condenser 35 arc the constituent 50 
elements of refrigeration cycle 55 which doubles in use as.a 
heat pump. As shown in FIG. 1, a refrigerant circulation 
circuit of refrigeration cycle 55 is composed of a compressor 
56. four- way switching valve 57. exterior heat exchanger 58, 
check valve 59, capillary 61. solenoid valve 62, electronic 55 
expansion valve 65, accumulator 90, evaporator 31, and 
condenser 35 connected by piping. Electronic expansion 
valve 65 is provided as a variable aperture (corresponding to 
the First rcsirictor according ;o this invention) in the refrig- 
erant passage between condenser 35 and exterior heat 
exchanger 58. Electronic expansion valve is the same as 
electric expansion valve in general. In this specification, the 
term "electronic expansion valve" includes "electric expan- 
sion valve". Capillary 61 is provided as a fixed aperture 
(corresponding to the second restrictor according to this 65 
invention) in the refrigerant passage between exterior heat 
exchanger 58 and evaporator 31. Solenoid valve 62, elec- 



tronic expansion valve 65, and four- way switching valve 57 
arc switched as shown in the following Table I according to 
the operation mode of the refrigeration cycle 55. 

TABLE I 
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Input 








Operation 




Output 


mode of 




Electronic 


Four-way 


refrigeration 


Solenoid 


expansion 


switching 


cycle 55 


valve 62 


valve 65 


valve 57 


Oil- 


OH : 


l : ully Open 


OFF (solid line) 


Cooler 


OFF 


Fully open 


ON (dotted line) 


Heater 


ON 


Desired Aperture 


OFF (solid line) 






opening 




Defrost 


OIT 


Fully open 


OFF (solid line) 


Dc humidify 


OFF 


Desired Aperture 


OIT (solid line) 






Opening 





20 



30 



35 



40 



60 



As this Table 1 makes clear, in the cooler mode solenoid 
valve 62 is switched ofl" and electronic expansion valve 65 
is opened fully, and four- way switching valve 57 is switched 
lo the position indicated by dotted lines in FIG. 1 ("ON" 
position). Refrigerant discharged from discharge port 56a of 
compressor 56 circulates on a path from check valve 59 to 
exterior heat exchanger 58, to capillary 61, to evaporator 31, 
to accumulator 90, and then to intake port S6b of compressor 
56. By means of such a circulation, high-icmpcrature gas 
refrigerant discharged from discharge port 56a of compres- 
sor 56 radiates heat and is liquefied by the exterior heat 
exchanger 58, and this liquefied refrigerant is evaporated by 
evaporator 32, thereby chilling the air passing through 
evaporator 31. 

In the heater mode, however, solenoid valve 62 is 
switched "ON" and four- way switching valve 57 is switched 
to the position indicated by solid lines in FIG. 1 ("OFF" 
position), and electronic expansion valve 65 is opened to a 
desired aperture opening. Refrigerant discharged from dis- 
charge port 56a of compressor 56 circulates on a path from 
condenser 35 to electronic expansion valve 65, to exterior 
heat exchanger 58, to solenoid valve 62, to accumulator 90, 
and then lo intake port S6b of the compressor 56. By means 
of this, high-tcmpcraiurc gas refrigerant discharged from 
discharge port 56a of compressor 56 radiates heat and is 
liquefied by condenser 35, and air passing through con- 
denser 35 is warmed by means of this heat radiation. 

Additionally, in the defrost mode, solenoid valve 62 is 
switched "OFF' and electronic expansion value 65 is 
opened fully, four-way switching valve 57 is switched to the 
position indicated by solid lines in FIG. 1. High-tcmperaiure 
gas refrigerant discharged from discharge port 56a of com- 
pressor 56 passes through condenser 35 and electronic 
expansion valve 65 and is supplied also to exterior heat 
exchanger 58. and removes frost on the surface of exterior 
heat exchanger 58. 

Also, in the dchumidificaiion mode, solenoid valve 62 is 
switched "OFF 1 and four- way switching valve 57 is 
switched to the position indicated by solid lines in FIG. 1, 
and electronic expansion valve 65 is opened to a desired 
aperture opening. This allows the passage of refrigerant 
from condenser 35 lo electronic expansion valve 65, lo 
exterior heat exchanger 58, to capillary 61, and then to 
evaporator 31. Passage resistance in the refrigerant passage 
extending from condenser 35 lo exterior heat exchanger 58 
is switched as desired by means of electronic expansion 
valve 65. ! 

In addition, an exterior fan for forced-cooling use is 
provided in the exterior heat exchanger 58. As shown in FIG. 
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3, a fan moior 89a of cxicrior fan 89 allows switching to 
high-speed revolution "HI." low-speed revolution **LO." 
and slopped "OFF* by means of the operation mode of the 
refrigeration cycle 55 and output data from various sensors 
to be described below. For example, in the cooling mode, at 5 
an ambient air temperature Tarn, detected by means of 
ambient air temperature sensor 78, of 25° C. or more "HI" 
results, and at 22° C. or less "LO" results. In the heater 
mode, however. "HI" results at an ambient air temperature 
Tarn of 13° C. or less and "LO" results at 16° C. or more. 
Additionally, in the dchumidification mode, determination 
with the sequential priority of HI>LO>OFF made by means 
of refrigerant discharge pressure Pd of compressor 56 
detected by refrigerant discharge pressure sensor 88 and 
refrigerant discharge temperature Td of the compressor 56. 
For example, if the refrigerant discharge pressure Pd is 19 15 
kgf/cm2, "HI" always results, no matter what Td may be. 

The revolving speed of motor 66 driving compressor 56 
of refrigeration cycle 55 is controlled by means of inverter 
67. Drive circuit 30 for inverter 67. servomotors 26. 37, 39, 2Q 
50, 51, and 53, fan motor 89a of the exterior fan 89, and 
blower motor 29 is controlled by means of electronic control 
unit (hereinafter termed "ECU") 68. ECU 68 is composed 
primarily of microcomputer, is provided with CPU 69, RAM 

70 which temporarily stores various data and the like, ROM 25 

71 which stores the program indicated in FIG. 4 and the like, 
A/D convener 72 which converts input data to digital 
signals, I/O port 73, crystal oscillator 74 which generates a 
reference signal of several MHz, and the like. Electrical 
power is supplied via ignition switch 76 from battery 75. 3Q 

ECU 68 reads, via A/D convener 72, various sensor 
signals from inner air temperature sensor 77 that detects 
inner air temperature Tr, ambient air temperature sensor 78 
that detects ambient air temperature Tarn, sunlight sensor 79 
that detects an amount of sunlight Ts entering into the 35 
passenger compartment, evaporator exit temperature sensor 
80 thai detects the air temperature immediately after passing 
through evaporator 31 (hereinafter termed "evaporator exit 
temperature") Tc, condenser exit temperature sensor 81 thai 
detects the air temperature immediately after passing 40 
through condenser 35 (hereinafter termed "condenser exit 
temperature") Tc, tcmpcrature-scnsc setting device 82 for 
enabling a rider to manually set a set temperature sense Sset 
to become the control target, intake air temperature sensor 
46 that detects the temperature of air taking into evaporator 45 
31 (hereinafter termed "intake air temperature") Tin, dis- 
charge temperature sensor 91 that detects the refrigerant 
^ ^ discharge temperature Td, condenser exit refrigerant tem- 
perature sensor 92 that detects the condenser exit refrigerant 
temperature Tcr, and the like. 50 

The above-mentioned icmpcraturc-sensc setting device 
82 is provided with COOL key 82a and WARM key 826, and 
is disposed on air conditioner control panel 83 positioned in 
the center of an instrument panel (not illustrated) of the 
automobile. As shown in FIG. 2, air conditioner control 55 
panel 83 is provided with tcmpcraturc-sensc display 84 in 
which a plurality of light-emitting elements 84/r are arrayed 
in a horizontal row above the temperature-sense setting 
device. Temperature- sense display 84 displays the set tem- 
perature sense Sset input by means of COOL key 82a and 60 
WARM key 826. Temperature sense Sset is an index indi- 
cating how much cooler or warmer than an average tem- 
perature of 25° C. as a reference (see FIG. 5 A), and in the 
state before keys 82a and 826 are operated, light-emitting 
clement 84n in the center of the tcmpcraturc-sensc display 65 
84 is illuminated. Each time COOL key 82a is depressed, set 
temperature sense Sset is lowered by one rank and the 
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illuminated position is shifted by one to the left. Each time 
WARM key 826 is depressed, set temperature sense Sset is 
raised by one rank and the illuminated position is shifted by 
one to the right. In addition to this, air conditioner control 
panel 83 is provided with air conditioner ON/OFF switch 85. 
rear defogger switch 86, and front defroster switch 87. 

By executing the control program depicted in FIGS. 4A. 
and 4B ECU 68 performs control for all aspects of air- 
conditioning operation, and also, when in the dchumidifi- 
cation mode, functions as a control means regulating the 
aperture opening of the electronic expansion valve 65, to be 
described later, and revolving speed of compressor 56. 

The content of control by means of the ECU 68 will be 
described hereinafter with reference to the flowchart of 
FIGS. 4A and 4B 4. 

First, in step 100, initialization processing is executed to 
initialize counters and flags to be used in subsequent opera- 
tional processing, after which execution is transferred to step 
110 and set temperature sense Sset input by operation of 
tcmpcraturc-sensc setting device 82 is read and, along with 
this, the various data for inner air temperature Tr, ambient air 
temperature Tarn, amount of sunlight Ts, evaporator exit 
temperature Tc, condenser exit temperature Tc. refrigerant 
discharge temperature Td, and condenser exit refrigerant 
temperature Tcr detected by sensors described above arc 
read. 

Next, execution is transferred to step 120, and set tem- 
perature Tsct is calculated from set temperature sense Sset, 
ambient air temperature Tarn, and amount of sunlight Ts by 
means of the following Equation (1). 

Tsci = /tSsct. Tarn. Ts) <U 
Tsct' + 6Tam + A7j 

Here, rsel* = 25 * 0.45set <- -> Refer to FIG. 5A 

dJam = (10 - 7i/m)/20 <- -> Refer to FIG. 5B 

6Ts = -7j/1000 <- -> Refer 10 FIG. 5C 

In the above manner, after set temperature Tsct is calcu- 
lated, execution is transferred to step 130 and quantity of 
heat QAO required to maintain the interior of the passenger 
compartment at the set temperature Tset is calculated by 
means of the following Equation (2). 

QAO=K\xTset-K2xTr-K3xTam-K4xC (2) 

(Kl, K2, K3, and K4: coefficients; C: constant) 
After calculating required quantity of heal QAO by means 
of Equation (2), cxccuiion is transferred to step 140 and the 
presence or absence of an ON operation of front defroster 
switch 87 (hereinafter termed "DEF input") is determined. If 
there is no DEF input, execution is transferred to step 150 
and quantity of air VB is calculated from the air quantity 
characicri sties with respect to required quantity of heat QAO 
indicated in FIG. 6, and quantity of air VB is taken as 
quantity of blown air VAO. Next, in step 160 target blowing 
temperature TAO is calculated by means of the following 
Equation (3). 

TAO=QAOACp-rVAO)+Tin (3) 

Here, cp is the specific heal of the air, y is the specific 
gravity of the air, and Tin is the temperature of the air taken 
into evaporator 31. 

Thereafter, in step 170, the degree of opening of inner/ 
outer air damper 25 is calculated so as to minimize the 
temperature difference between temperature (intake air tern- 
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pcraiurc) Tin of ihc air taken in from inner air intake pons 
23 and 24 and outer air iniakc port 22. and blowing 
temperature TAO. Next, in step 180, determination of 
whether to set the operation mode of the refrigeration cycle 
55 to cither the cooler (air) mode or the heater mode is made 
by means of ihc following Equation (4). 

TM~TAO-Tm (4) 

The heater mode is selected when the TM calculated by 
means of Equation (4) is (for example 0=2°C), the 

cooler mode is selected when TM £-8, and compressor 56 
of refrigeration cycle 55 is stopped when -0<TM<+6. 

After the operation mode of refrigeration cycle 55 has 
been determined in this manner, execution is transferred to 
step 190, where the degree of opening of ihc various 
dampers 36, 38, 46, 48, 49, and 54 arc determined on the 
basis of the blowing temperature TAO and the quantity of 
blown air VAO, and cither "FACE," "B/L," "FOOT," 
"FOOT/DEF," or "DEF' is determined to be the blowing 
mode. This concludes the processing in the case when there 
is no DEF input. 

In the case when there is DEF input, execution is trans- 
ferred from step 140 to step 155, and quantity of blown air 
VAO at the time of DEF is set, for example at 300 m 3 /h. 
Next, in step 165. after the degree of opening of ihc 
inner/outer air damper 25 is determined to be the ambient air 
mode, in step 175 target blowing temperature TAO (con- 
denser target exit temperature) is calculated by means of the 
foregoing Equation (3). 

Next, in step 185, determination of whether lo set the 
operation mode of refrigeration cycle 55 to cither the cooler 
mode or the heater mode is made similarly to as described 
above. (However, in the case when there is DEF input, the 
air mode is not performed.) Subsequently, execution 
advances to step 190. and after the blowing mode, is deter- 
mined to be "DEF," execution is transferred lo step 200. 

Based on the result of step 200, processing proceeds to 
cither of steps 210, 220, or 230 according to the determi- 
nation of the operation mode in steps 180 or 185. That is to 
say, in the cooler mode, execution advances to step 210 and 
r/T various control data arc output to various devices, and in 
\ step 211 feedback control for the revolving speed of com- 
\ / pressor 56 is made by means of PI control or fuzzy control 
\j with reference to evaporator exit temperature Tc detected by 
means of evaporator exit temperature sensor 80. At this time, 
in order to achieve quantity of blown air VAO calculated in 
step 150, the blower voltage applied to blower motor 29 is 
determined by means of the voltage characteristics indicated 
in FIG. 7 in accordance with the blowing mode. Addition- 
ally, if there is no DEF input, when the blown air for largct 
blowing temperature TAO is created by mixing inner air and 
ambient air, the compressor is stopped and mixing of air is 
performed. When there is DEF input, compressor 56 is 
operated to perform dehumidification and cooling even in 
the above-described case. 

In the heater mode, execution advances to step 220, 
various control data arc output lo various devices, and in 
step 221 feedback control for the revolving speed of com- 
pressor 56 is made by means of PI control or fuzzy control 
for condenser exit temperature Tc detected by means of 
condenser exit temperature sensor 81. Along with this, in 
step 222 the aperture opening of electronic expansion valve 
65 is controlled so as to optimize the sub-cool of compressor 
56 calculated from condenser exit refrigerant temperature 
Tcr detected by means of condenser exit refrigerant tem- 
perature sensor and refrigerant discharge pressure Pd of 
compressor 56 detected by means of refrigerant discharge 
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pressure sensor 88. As shown in FIG. 9. the opening 
characteristic of electronic expansion valve 65 is established 
so that rate of increase of the refrigerant flow increases 
suddenly if valve stroke exceeds a specifi cation value ST1, 
5 In the dehumidification mode, execution advances lo step 
230, evaporator target exit temperature Tco is calculated so 
as to satisfy for example the intake air temperature Tin (15° 
C and also 3° C. or ovcrj. In step 231 control data is output 
~~td various devices. Next, in step 232, the revolving speed of 
10 compressor 56 is controlled so that the evaporator exit 
tcmpcraiurc Tc delected by means of evaporator exit tem- 
perature sensor 80 becomes ihc foregoing evaporator largct 
\cxii temperature Teo. In step 233, the aperture opening of 
electronic expansion valve 65 is controlled so that condenser 
15 exit temperature Tc detected by means of condenser exit 
temperature sensor 81 becomes ihc largct blowing tempera- 
ture TAO (condenser target exit temperature). The relation- 
ship between revolving speed of compressor 56, evaporator 
exit temperature Tc, condenser exit temperature Tc, and the 
20 aperture opening of electronic expansion valve 65, at this 
time is indicated in FIG. 8. 

In this case, when the aperture opening of electronic 
expansion valve 65 is adjusted, ihc pressures of both con- 
denser 35 and exterior heat exchanger 58 change. Further, 
25 ihc temperature (heat-radiating capacity) of condenser 35 
and the temperature of exterior heat exchanger 58 also 
change. By such a method, if the temperature of exterior heat 
exchanger 58 becomes sufficiently higher than the ambient 
air temperature, ihc heat-radiating capacity of exterior heat 
30 exchanger 58 as an "exterior condenser" increases, and 
heat-radiating capacity of the condenser 35 is lowered in^ 
relation thereto. Additionally, if the temperature of exterior 
heal exchanger 58 approaches the ambient air temperature, 
the heat-radiating capacity of exterior heat exchanger 58 as 
35 an "exterior condenser" drops, and the heat- radiating capac- 
ity of condenser 35 is raised, respectively. Moreover, if the 
temperature of exterior heat exchanger 58 becomes substan- 
tially the same as the ambient air temperature, exterior heat 
exchanger 58 assumes a state where substantially no 
40 exchange of heat with the ambient air is performed (a simple 
refrigerant path). 

By adjusting the aperture opening of electronic expansion 
valve 65 and causing the heat -exchanging functioning of 
exterior heat exchanger 58 to change in this manner, the 
45 heat-radiating capacity of condenser 35 and heat-absorbing 
capacity of evaporator 31 can be adjusted over a compara- 
tively wide range, the temperature adjustment range of the 
blown air when in the dehumidification mode can be 
expanded, and temperature control when in the dchumidi- 
50 fication mode can be enhanced. 

Furthermore, according to this embodiment ihc revolving 
speed of compressor 56 is also adjusted along with ihe 
aperture opening of electronic expansion valve 65 when in 
the dehumidification mode, and so the refrigerant discharge 
55 pressure of compressor 56 can also be adjusted. Because of 
a synergistic cfTect with the adjustment of the aperture 
opening of electronic expansion valve 65, evaporator exit 
temperature Tc and the condenser exit temperature Tc can 
both be controlled at appropriate temperatures. By means of 
60 this, it is possible lo control condenser exit temperature Tc 
at an appropriate temperature such that the temperature of 
the blown air assumes the target blowing temperature TAO 
while controlling evaporator exit temperature Tc such lhat 
sufficient dehumidification capacity is assured within a 
65 range where there is no excessive cooling. 

Additionally, according to the above-described embodi- 
ment, in the case where exterior heat exchanger 58 is 
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TABLE II 



Input 

Operation Mode 
of Refrigeration 
Cycle 55 



Output 



Electric 
Expansion 
Valve 61' 



Electronic Four Way 
Expansion Switching 
Valve 65 Valve 57 



OFF 
Cooler 



Fully Open Fully Open OFF (solid Line) 
Desired Fully Open ON ( doited line) 



20 



disposed in a stale receiving wind accompanying travel of 
the electric vehicle, if the structure is modified so that the 
aperture opening of electronic expansion valve 65 becomes 
smaller when, for example, there develops a state wherein 
the di (Terence between the temperature of exterior heal 
exchanger 58 and the ambient air temperature expands 
beyond a pre-established temperature range, then a mode of 
operation and effects such as the following arc obtained. 

Briefly, in the dchumidification mode condenser 35 and 
exterior heat exchanger 58 function as a refrigerant con- 
denser in a series-connected state, but because electronic 
expansion valve 65 with an aperture opening adjusted to a 
small state exists between condenser 35 and exterior heat 
exchanger 58, the majority of refrigerant discharged from 
compressor 56 is condensed by condenser 35. Along with 
this, the condensation heat thereof is provided for heat 
exchange with the wind dehumidified and chilled by evapo- 
rator 31. Consequently, because there develops a state 
wherein refrigerant of comparatively low temperature flows 
into the exterior heat exchanger 58. in other words, a state 
wherein the difference between the temperature of refriger- 
ant flowing into exterior heat exchanger 58 and the ambient 
air temperature has become small, exterior heat exchanger 
58 can be considered as simply a pipe for refrigerant 
passage. As a result of this, the temperature of condenser 35 25 
during the dchumidification mode becomes resistant to 
fluctuations according to the magnitude of vehicle speed and 
the temperature of blown air after heat exchange with 
condenser 35 is stabilized, even when exterior heal 
exchanger 58 is disposed in a state receiving wind accom- 30 
panying travel of the vehicle. 

Moreover, according to the foregoing embodiment the 
opening characteristic of electronic expansion valve 65 is 
established so that a rate of increase of the refrigerant flow 
increases suddenly if the valve stroke exceeds a specified 35 
value ST1, as shown in FIG. 9. It is also acceptable to form 
a variable aperture by connecting in parallel a solenoid valve 
and a general electrical expansion valve having linear open- 
ing characteristics as indicated in FIG, 10. In this case, it is 
acceptable to cause actuation so as to open the solenoid 40 
valve when the aperture opening (valve stroke) of the 
electrical expansion valve reaches a specified value. 

Additionally, according to this embodiment a fixed 
restrictor. capillary 61, is provided in the refrigerant passage 
between exterior heat exchanger 58 and evaporator 31. It is 45 
also acceptable to change this to electronic expansion valve 
for cooler use 61' which has a variable aperture (correspond- 
ing to the second restrictor according to this invention) and 
control the aperture opening of expansion valve 61' together 
with the aperture -opening of electronic expansion valve 65 
(hereinafter termed the "electronic expansion valve for 
heater use") on the outlet side of condenser 35, as in a 
second embodiment according to this invention which is 
depicted in FIG. 11. Switching control at this lime for 
electronic expansion valves 61' and 65 and four-way switch- 
ing valve 57 is performed as shown in Table II according to 
the operation mode of the refrigeration cycle 55. 
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TABLE ll-continucd 



Input 



Qui put 



Operation Mode 


Electric 


Electronic 


Four-Way 


of Refrigeration 


Expansion 


Expansion 


Switching 


Cycle 55 


Valve 61* 


Valve 65 


Valve 57 




Aperture 








Opening 






Heater 


Fully Open 


Desired 


OFF (solid line) 






Aperture 








Opening 




Defrost 


Desired 


Fully Open 


OI1 : (solid line) 




Aperture 








Opening 






Dchumidify 


Desired 


Desired 


OIT" (solid line) 




Aperture 


Aperture 






Opening 


Opening 





In this case, cycle matching during the cooling and 
defrosting modes can be performed better than in the first 
embodiment, and along with this temperature control in the 
dchumidification mode can be further enhanced. 

That is to say. by controlling the combination of the 
degrees of opening of the two electronic expansion valves 
61" and 65 as desired during the dchumidification mode, free 
control is possible, from the case where the temperature of 
exterior heat exchanger 58 is made higher or lower with 
respect to the ambient air temperature and exterior heat 
exchanger 58 is made to function as an "exterior condenser," 
through the case where it is made to function as a "refrig- 
erant condenser," and to the case where it is made to 
function as an "exterior evaporator." For this reason, the 
heat-radiating capacity of condenser 35 and the heat-absorb- 
ing capacity of evaporator 31 can be adjusted over a wide 
range in accordance with exterior and interior temperature 
and humidity conditions, the temperature control range for 
blown air during the dchumidification mode can be further 
expanded, and temperature control can be further enhanced. 

A concrete embodiment of a case adopting a system 
structure such as that depicted in the above-mentioned FIG. 
11 will be described hereinafter with reference to FIGS. 12 
to 17. 

The content of control by means of ECU 68 will be 
described hereinafter with reference to the flowchart of FIG. 
12. However, because FIG. 12 contains areas identical to the 
content of control indicated in FIG. 4, such portions have 
been given identical step numbers and descriptions thereof 
will be omitted, and only differing areas will be described. 
Additionally, according to this embodiment, the opening 
characteristics of electronic expansion valve 61' for cooling 
use and electronic expansion valve 65 for heater use have 
been established so as to be linear characteristics, as is 
shown in FIG. 16. 

In the case where the branching destination in step 200 is 
the heater mode, then after execution of step 211 for 
controlling the compressor revolving speed, step 212 is 
executed to control the aperture opening of the electronic 
expansion valve 61' for cooling use so as to assume an 
appropriate state in accordance with the cooler load. 

In the case where the branching destination in step 200 is 
the dchumidification mode, then after execution of step 232 
for controlling the compressor revolving speed, steps 233 
and 234 arc executed lo control the aperture opening of 
electronic expansion valve 61' for cooling use and electronic 
expansion valve 65 for heater use. Details of the content of 
the control in steps 233 and 234 are summarized in FIG. 13, 
and will be described hereinafter. 

Briefly, in FIG. 13, after dchumidification mode selection, 
it is determined whether this was the first operation (step 
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240), and in ihc case oT first operation, step 241 is executed 
in order to determine the initial vaJuc for valve opening 
(defined identical to valve stroke, or in other words, aperture 
opening) based on inner air temperature TV and ambient air 
temperature Tarn at that lime. 

Here, as is shown in FIG. 16, the valve opening of 
electronic expansion vaJvcs 61' and 65 arc controlled in, for 
example, four stages of A, B, C, and D, and the combinations 
of the valve opening of electronic expansion valves 61' and 
65 arc established in five types of ranks from 1 to 5, as is 
shown in FIG. 15. Then, in step 241. cither of the ranks from 
1 to 5 is selected on the basis of inner air temperature Tr, the 
ambient air temperature Tarn, and pre-established charac- 
teristics such as those depicted in FIG. 14. and by means of 
this the initial values for the valve openings of electronic 15 
expansion valves 61* and 65. After determination of the 
initial values for the valve openings in this manner, step 246 
is executed to count elapsed time from the initial value, after 
which there is a return. 

Moreover, when step 240 is executed subsequent to this, 20 
the decision "NO" is made here, and in this case step 242 is 
executed to decide whether the fixed time t has elapsed. In 
the case that the fixed time t has not elapsed an immediate 
return is performed, and consequently the valve openings of 
electronic expansion vaJvcs 61' and 65 arc maintained 25 
without change in their present state during the interval until 
the fixed time I has elapsed. 

When the fixed time t has elapsed, in step 243 a deter- 
mination is made of the relationship of differential tempera- 
ture AT, which is actual condenser exit temperature Tc 
subtracted from target blowing temperature TAO, with 
respect to a discrimination value a pre-established with 
consideration to the allowed range of the temperature con- 
trol range. 

In the case when the relationship is such that AT^-a, 
when the actual blowing temperature from air duct 21 
indicated by condenser exit temperature Tc is in a state 
higher than the target blowing temperature TAO, then after 
executing step 244 to increase the valve opening combine 
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return via step 246 while maintaining the combination rank 
of the valve openings in an unchanged state. 

As a result of performing the above-described control, in 
the state where ihc defrost mode has been selected the 
combination of valve openings for electronic expansion 
valve 61' and electronic expansion valve 65 is corrected with 
each passage of fixed time t on the basis of the actual amount 
of discrepancy of the blowing temperature and target blow- 
ing temperature TAO. In this case, as is shown in FIG. 17, 
condenser exit temperature Tc and in its turn the actual 
blowing temperature vary in accordance with the change in 
the combination of valve openings of electronic expansion 
valves 61' and 65 between rank 1 and rank 5. In the case 
when the above-mentioned correction has been performed, 
the difference between the actual blowing temperature and 
the target blowing temperature TAO is reduced with each 
passage of fixed time i, and the control characteristics for 
blowing temperature can be effectively and vastly improved. 

FIGS. 18 to 20 illustrate third embodiment according to 
the present invention, and only difference, bet wecu the first 
and third embodiments will described below. 

Briefly, as is shown in the structural schematic of the 
salient portions of the air-conditioning apparatus depicted in 
FIG. 18, this third embodiment provides capillary 65' (cor- 
responding to the firat restricior of the present invention), 
which is a fixed restricior replaces expansion valve 65 of the 
first embodiment, as well as providing check valve 93 
between capillary 65' and exterior heat exchanger 58 to 
block the inflow of refrigerant from relevant exterior heat 
exchanger 58 side to capillary 65' side. 

In this case, in the dchumidificaiion mode four-way — 
switching valve 57 is switched to the position indicated by 
solid lines, the "OFF* position, and along with this, elec- 
tronic expansion valve 65 is switched off. Consequently, 
refrigerant discharged from discharge 'port 56a of compres- 
sor 56 circulates on a path from condenser 35 to capillary 
65', to check valve 93, to exterior heat exchanger 58, to 
capillary 61, to evaporator 31, to accumulator 90, and then 
to intake port S6b of compressor 56. By means of this, wind 



lion depicted in FIG. 15 by one rank, there is a return via step 40 dehumidified and chilled by evaporator 31 is reheated to the 



246 to initiate the count for elapsed time. Consequently, in 
the case where for example the valve opening combination 
is at rank 3 (i.e., the case where, as can be understood from 
FIG. 15, the valve opening of electronic expansion valve 61" 
is C and the valve opening of electronic expansion valve 65 45 
is B (B<Q), and the combination of these valve openings is 
changed to rank 4 in step 244, adjustment is made so that the 
valve openings of the electronic expansion valves 61' and 65 
both become C. In the case where the combination of valve 
openings is at rank 5, that state is maintained. 50 

Additionally, in the case when the relationship is such that 
AT^a, that is to say, when actual blowing temperature is at 
a state lower than target blowing temperature TAO, then 
after executing step 245 to increase the valve opening 



target blowing temperature by condenser 35, and is then 
blown into the passenger compartment. 

This operation in the dchumidificaiion mode will be 
described hereinafter with use of examples of concrete 
numerical values. Briefly, as is shown typically in FIG. 19 
A. in the case where the temperature of the passenger 
compartment air exchanging heat with evaporator 31 is 25° 
C. and the refrigerant evaporation temperature within evapo- 
rator 31 is 1° C., then after the air thereof is dehumidified 
and chilled to a temperature of for example 7° C. by means 
of heat exchange with evaporator 31, the air is reheated to 
approximately 41° C. by condenser 35 and blown into the 
passenger compartment. 

In this case, in the dchumidificaiion mode condenser 35 



combination depicted in FIG. 15 by one rank, there is a 55 and exterior heat exchanger 58 function as a refrigerant 

return via step 246 to initiate the count for elapsed time. condenser in a series-connected state. However, because in 

Consequently, in the case where for example the valve actuality capillary 65' is provided between condenser 35 and 

opening combination is at rank 3, adjustment is made so that exterior heat exchanger 58, the majority of the refrigerant, at 

the combination of these valve openings is changed to rank a temperature of approximately 90° C, discharged from 

2 (i.e., the case where the valve opening of electronic 60 compressor 56 is condensed by condenser 35, and in cor- 



cxpansion valve 61* is C and the valve opening of electronic 
expansion valve 65 is A). In the case where the combination 
of valve openings is at rank 1, that state is maintained. 

Moreover, in the case when the relationship is such that 
-a<AT<ct, that is to say, in the case when the difference 65 
between the actual blowing temperature and target blowing 
temperature TAO is within an allowed range, there is a 



respondence with the reheating of the above-mentioned air 
by means of the condensation heat thereof, the temperature 
of the refrigerant discharged from compressor 56 is reduced 
to approximately 18° C. 

Consequently, a state develops whereby refrigerant at the 
comparatively low temperature of approximately 18° C. 
flows into exterior heat exchanger 58, and so the difference 
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between the refrigerant temperature and the ambient air 
temperature is reduced. Here, in the case where the ambient 
air temperature is 15° C, as is shown typically in FIG. 19B). 
the temperature of ihc refrigerant flowing out from exterior 
heat exchanger 58 is lowered to approximately 17° C. in 5 
accordance with the exchange of heat of the ambient air and 
exterior heal exchanger 58. and along with this the icmpcra- 
turc of the ambient air passing through exterior heat 
exchanger 58 is elevated to approximately 16° C. That is to 
say, in a state wherein the difference in temperature between 10 
the refrigerant flowing into exterior heat exchanger 58 and 
the ambient air temperature has been reduced, the amount of 
refrigerant condensation by exterior heat exchanger 58 is 
reduced, and exterior heat exchanger 58 can be considered 
as simply a pipe for refrigerant passage. FIG. 20 is a Mollicr 15 
diagram of the refrigeration cycle in the above-described 
dchumidificaiion mode. 

As a result of this, the temperature of condenser 35 during 
the dchumidificaiion mode becomes resistant to fluctuations 
according to the, magnitude of vehicle speed, and the tern- 20 
pcraturc of the wind after being reheated by means of 
condenser 35 is stabilized, even when foregoing exterior 
heat exchanger 58 is disposed in a state receiving wind 
accompanying travel of the vehicle. 

Moreover, because only capillaries 61 and 65' which arc 25 
fixed resirictors are provided as rcstriciors disposed in the 
refrigerant passage, the structure thereof can be simplified 
and contribution can be made to reduce production cost. 
Further, the number of movable portions can be reduced and 
reliability with respect to service life can be enhanced. 30 

Furthermore, in the case of this embodiment, defrosting 
operation involving supplying high-temperature gas refrig- 
erant to exterior heat exchanger 58 and removing frost 
adhering to exterior heat exchanger 58 cannot be performed. 
However, because an electric vehicle mounted with an 35 
air-conditioning apparatus according to this embodiment 
definitely has standby time for the purpose of recharging, it 
is acceptable to conduct defrosting of foregoing exterior heal 
exchanger 58 during ihis standby lime, with no practical 
obstacles existing. 40 

FIG. 21 depicts a fourth embodimeni according to the 
present invention. Only areas differing from the embodimeni 
of FIG. 18 will be described below. 

Briefly, FIG. 21 is a structural schematic of the salicni 
portions of the air-conditioning apparatus. Within air duel 45 
21', evaporator 31 is disposed on the upstream side and 
condenser 35 is disposed on the downstream side. In this 
^ ^ case, condenser 35 is disposed in a state having specified 
bypass passage 94 in the interval with the side wall of air 
duct 21\ Air damper 95 provided within ihc air duel 21' is 50 
positioned, indicated by double dotted lines, such that the 
upsircam side of condenser 35 is closed when in the cooling 
mode, and is positioned, indicated by solid lines, such that 
the bypass valve is closed when in ihc heater mode or the 
dchumidificaiion mode. 55 

A refrigerant circulation circuit of refrigeration cycle 55' 
including evaporator 31 and condenser 35 connects con- 
denser 35, capillary 65', exterior heat exchanger 58, capil- 
lary 61, evaporator 31, and accumulator 90 in this sequence 
between discharge pon 56a and intake pon 56b of comprcs- 60 
sor 56. Also, solenoid valve 65a is connected in parallel with 
capillary 65' and solenoid valve 62 is connected between 
exterior heat exchanger 58 and accumulator 90. 

According to a refrigeration cycle 55' structured in this 
manner, in the operating stale of compressor 56 refrigerant 65 
constantly flows through compressor 56, and in a case such 
as during ihc cooling mode when air heating by condenser 



35 is not required, ihc upsircam side of condenser 35 is 
closed by means of air damper 95. Additionally, during ihc 
cooling mode solenoid valve 65a is switched to the "ON** 
state and solenoid valve 62 is switched to the "OFF' state, 
and during ihc heater mode solenoid valve 65a is switched 
to ihc "OFF* slate and solenoid valve 62 is switched lo the 
"ON** slate. During the dchumidificaiion mode, electromag- 
netic valve 65a and solenoid valve 62 arc both switched to 
the "OFF* siatc. 

Consequently, during dchumidificaiion in particular ihc 
refrigerant discharged from compressor 56 circulates on a 
path from condenser 35 to capillary 65* to exterior heat 
exchanger 58, to capillary 61. lo evaporator 31, to accumu- 
lator 90. and then to compressor 56, and so effects similar to 
the above-described third embodiment can be obtained. 

FIG. 22 illustrates a fifth embodiment according to this 
invention. Only differences between the fourth and fifth 
embodiments will be described below. 

Briefly, this embodiment presupposes utilization of com- 
bustion lypc heating unit 96 lo conduct heating of the wind 
which has passed through evaporator 31. Concretely, as is 
shown in FIG. 22, warm-waicr heater 96a of combustion 
lypc heating unit 96 is disposed within air duct 21*. which 
has evaporator 31 and air damper 95 disposed therein, as a 
heal source replacing condenser 35 of the fourth embodi- 
meni. 

In addition to warm- water heater 96a, combustion type 
healing unit 96 is provided with combustion type heater 966, 
heat exchanger 96c, pump 96a*, and solenoid valves 96* and 
96/ in order to form a closed loop along with warm- water 
healer 96 through which water flows. By means of switches 
the operation state of pump 96^ as well as the open or closed 
stale of solenoid valves 96* and 96/, warm water heated by 
combustion type heater 96b or warm water heated with heat 
exchanger 96c is circulated sclccii vcly lo warm- water heater 
96a. 

A refrigerant circulation circuit of refrigeration cycle 98 
structured including condenser 97 functioning as the heat 
source of evaporator 31 and heal exchanger 96c connects 
condenser 97, capillary 65' exterior heal exchanger 58, 
capillary 61, evaporator 31, and accumulator 90 in this 
sequence between a discharge port 56a and intake port S6b 
of compressor 56. together wiih connecting solenoid valve 
65a in parallel with capillary 65' and connecting solenoid 
valve 62 between exterior heat exchanger 58 and accumu- 
lator 90. 

According to ihc above-described structure, during the 
cooling mode, compressor 56 is operated on refrigeration 
cycle 98 side and along wiih this solenoid valve 65a is 
switched to ihc "ON 1 * state and solenoid valve 62 is switched 
to the "OFF* state. Meanwhile, on combustion type healing 
unit 96 side, operation of combustion type heater 96b and 
pump 96a* is slopped, and along with this solenoid valves 
96e and 96/ arc both switched to the "OFF* slate. By means 
of this, ihc supply of warm water with respect to warm- water 
heater 96a is stopped. 

Additionally, during the heater mode utilizing combustion 
type heaicr 966, on refrigeration cycle 98 side, compressor 
56 is maintained in a stopped siaic, solenoid valves 65a and 
62 arc "OFF*. While on combustion type healing unit 98 
side, combustion type heater 96b and pump 96d are oper- 
ated, solenoid valve 96e is switched to ihc "ON" siaie, and 
the solenoid valve 96/ is switched to the "OFF* state. By 
means of this, warm water heated by combustion type heater 
96b circulates sequentially from warm-water heater 96a to 
pump 96a\ to solenoid valve 96c, and then lo combustion 
lypc healer 96b. 
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Furthermore, during the hcaicr mode utilizing the hcat- 
pump function of refrigeration cycle 98. on refrigeration 
cycle 98 side the compressor 56. solenoid valves 65a and 62 
arc both switched to the "ON" stale, by means of which 
condenser 97 is made to function as the heat source for the 
hcai-pump cycle and exterior heat exchanger 58 is main- 
tained in a state of functioning as an "evaporator." Mean- 
while, on combustion type heating unit 96 side, pump 96a* is 
operated with the operation of combustion type hcaicr 96b 
remaining stopped, and along with this solenoid valve 96e is 
switched to the "OFF 4 state and solenoid valve 96/ is 
switched to the "ON" state. By means of this, warm water 
heated by condenser 97 heat exchanger 96c circulates 
sequentially from warm- water hcaicr 96a to pump 96o\ lo 
solenoid valve 96/, and then to heat exchanger 96c. 

During the dchumidification mode, on refrigeration cycle 
98 side, compressor 56 is operated and along with ihis 
solenoid valves 65a and 62 arc both switched lo ihe "OFF* 
state, by means of which condenser 97 is made to function 
as the heat source for the hcai-pump cycle and evaporator 31 
is made to demonstrate a chilling function. Meanwhile, on 
combustion type heating unit 96 side, pump 96d is operated 
with the operation of combustion type hcaicr 96b remaining 
stopped, and along with this, solenoid valve 96c is switched 
to the "OFF* state and solenoid valve 96/is switched to ihe 
"ON" stale. By means of this, warm water healed by 
condenser 97 at heat exchanger 96c circulates sequentially 
from warm- water heater 96a to pump 96a\ to solenoid valve 
96/, and ihcn to heat exchanger 96c. 

Consequently, during the dchumidification mode wind 
dehumidified and chilled by evaporator 31 is reheated by 
means of warm-water hcaicr 96a and blown into the pas- 
senger compartment, but in this case as well capillary 65" is 
provided between exterior heal exchanger 58 and condenser 
97 serving as the heating source for warm-water heater 96a. 
Thus, similar to the above-described third embodiment, 
exterior heat exchanger 58 can be considered as simply a 
pipe for refrigerant passage. Consequently, the temperature 
of condenser 97 during the dchumidification mode becomes 
resistant to fluctuations according to the magnitude of 40 
vehicle speed, and the temperature of the blown air after 
exchanging heat with warm- water heater 96a warmed by 
means of condenser 35 is stabilized, even when exterior heat 
exchanger 58 is disposed in a state receiving wind accom- 
panying travel of the automobile, and so comfortable air 45 
conditioning can be expected. 
A sixth embodiment is shown in FIG. 23. This cmbodi- 
^ mem is different from the first embodiment only in a pan of 
structure of the air-conditioning apparatus. 

Outer air iniakc port 22, which lakes in air (outer air) from 50 
outside a passenger compartment, and inner air intake port 
23 which take in air (inner air) within the passenger com- 
partment arc provided at the upstream side of air duel 21. 
Inner/outer air damper 25 is provided at an intermediate 
position between inner air intake port 23 and air intake port 55 
22. By adjusting the degree of opening of inner/outer air 
damper 25 using a servomotor 26, the mix ratio of air laken 
in from outer air intake port 22 and inner air iniakc pons 23 
can be varied to control the iniakc air temperature. On the 
downstream side of inner/outer air damper 25, blower 27 is 
provided, with blower 27 being installed on a rotating shaft 
of blower motor 29. Blower motor 29 is driven by a drive 
circuit 30. 

Evaporator 31 is disposed on the downstream side of 
blower 27. Condenser 35 is disposed at the downstream of 65 
evaporator 31 and occupies almost half cross section of duct 
21 so that bypass passage 133 is set between Condenser 35 
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and duct 21. Air- mixing damper 36 is disposed at the 
downstream of evaporator 31 and at ihe upstream of con- 
denser 35 to control air-mixing ratio between air flowing 
through condenser 35 and air flowing through bupass pas- 
sage 133. Air-mixing damper 36 is driven by servomotor 37. 

DEF veni 40 and FACE vent 41 arc provided on the 
downstream end of duct 21. DEF vent 40 and FACE. vent 41 
arc provided with respective dampers 49 and 48, and damp- 
ers 48 and 49 arc driven by respective servomotors 51 and 
50. FOOT vent 52 which blows air toward the feet of a 
passenger is provided on the downstream end of duct 21. 
FOOT vent 52 also includes damper 54 driven by a servo- 
motor 53. 

The evaporator 31 and condenser 35 arc ihe constituent 
elements of refrigeration cycle 55 which doubles in use as a 
heat pump. Except electronic expansion valve 61* (FIG. 23) 
instead of capillary 61 (FIG. 1), a refrigerant circulation 
circuit of refrigeration cycle 55 is the same as that of first 
embodiment in FIG. 1. Refrigerant circulation circuit 55 is 
composed of a compressor 56, four- way switching, valve 57, 
exterior heat exchanger 58, check valve 59, electronic 
expansion valve 61', solenoid valve 62, electronic expansion 
valve 65, accumulator 90. evaporator 31, and condenser 35 
connected by piping. Electronic expansion valve 65 is 
provided as the first rcsiricior in the refrigerant passage 
between condenser 35 and exterior heat exchanger 58. 
Electronic expansion valve 61' is provided as second rcsiric- 
ior in the refrigerant passage between exterior heat 
exchanger 58 and evaporator 31. Solenoid valve 62, elec- 
tronic expansion valve 65, and four- way switching valve 57 
arc switched as shown in the Table I in the first embodiment 
according to the operation mode of the refrigeration cycle 
55. Since mode of operation is the same as first embodiment, 
explanation about mode of operation is omitted. 

Additionally, this invention is not exclusively limited to 
the various above-described embodiments, but can be modi- 
fied or expanded as will be described hereinafter. 

Evaporator target exit temperature Tco is calculated so as 
to satisfy the intake air temperature Tin- 15° C. and also 3° 
C. or over, but it is also acceptable to cause evaporator target 
exit temperature Tco lo change in accordance with the 
ambient air temperature and passenger companmeni humid- 
ity. 

Furthermore, automatic switching of the operation when 
there is DEF input has been described, but it is also 
acceptable to perform automatic switching of the operation 
mode as according to the foregoing embodiments not with 
DEF input but rather when for example a dchumidification 
switch or automatic air conditioner switch has been switched 
on. 

In step 155 (FIG. 4), quantity of blown air VAO is set at 
a fixed value, for example 300 m 3 /h, when during DEF, but 
it is also acceptable lo cause this quantity of blown air VAO 
to change in accordance with required quantity of heat QAO 
or the like. Simultaneously, it is also acceptable to cause ihe 
degree of opening of inner/outer air damper 25 determined 
in step 165 to change without being fixed to the ambient air 
mode. 

According to the second embodiment, the combination of 
valve openings of electronic expansion valves 61' and 65 is 
corrected on the basis of the condenser exit temperature Tc, 
which corresponds to information indicating the blowing 
temperature from air duel 21, but a structure which performs 
correction on the basis of other information which correlates 
with the actual blowing temperature is also acceptable. A 
structure which utilizes combustion lype heating unit 96 
employed according to the fifth embodiment as a heater 
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source according to the firsi and second embodiments is also 
acceptable. 

Furthermore, a structure which achieves the content of 
control of the various steps indicated in FIGS. 4, 12, and 13 
by independent circuit means is also acceptable. Addition- 5 
ally, the implementation target is not exclusively limited to 
an air-conditioning apparatus for an electric vehicle, and it 
is also acceptable to perform implementation and embodi- 
ment in various types of air-conditioning apparatuses such 
as an air-conditioning apparatus for an engine-driven io 
vehicle, an air-conditioning apparatus for a dwelling, and the 
like. 

As has been made clear in the foregoing description, an 
air-conditioning apparatus according to this invention which 
switches an operation mode to cither cooling, heater, or is 
dchumidification by means of providing a first rcstrictor in 
a refrigerant passage between a condenser and an exterior 
heat exchanger, providing a second rcstrictor in a refrigerant 
passage between the exterior heal exchanger and an evapo- 
rator, and switching a vaJvc provided in a refrigerant circu- 20 
laiion circuit to switch a circulation path of refrigerant, is 
structured so as to cause refrigerant to flow sequentially 
from the condenser through the first rcstrictor, through the 
exterior heat exchanger, through the second rcstrictor, and 
then to the evaporator when in the dchumidification mode, 25 
and so a state of fluctuation in blowing temperature due to 
the magnitude of vehicle speed during the dchumidification 
mode can effectively be prevented and constantly comfort- 
able air-conditioning operation can be performed, even in a 
case of mounting with respect to a vehicle in a state such that 30 
wind accompanying the travel thereof exerts an effect on the 
heat-radiating system of the foregoing refrigerant circulation 
circuit. 

Additionally, in the case where the first rcstrictor and 
second rcstrictor arc both formed by means of a fixed 35 
aperture, the structure of these rcstrictors can be simplified 
and contribution to reduction of production cost can be 
made, and along with this, the number of movable portions 
can be reduced and reliability with respect to service life can 
be enhanced. 40 

Furthermore, if structured so that temperature adjustment 
of blown air during the dchumidification is performed by 
means of adjusting the aperture opening of the first rcstrictor 
provided between the condenser and the exterior heal 
exchanger, the heat-radiating capacity of the condenser and 45 
the heat-absorbing capacity of the evaporator can be 
adjusted within a comparatively wide range, and so the 
o $ temperature adjustment range of the blown air when in the 
dchumidification mode can be expanded, and temperature 
control when in the dchumidification mode can be enhanced. 50 

In this case, if made so as to control the revolving speed 
of the compressor along with the aperture opening of the first 
restrictor when in the dchumidification mode, the refrigerant 
discharge pressure of the compressor can also be adjusted, 
the temperature of the condenser can be controlled such that 55 
the temperature of the blown air assumes the target blowing 
temperature while controlling the temperature of the evapo- 
rator such that sufficient dchumidification capacity is 
assured within a range where there is no excessive cooling, 
and comfort during the dehumidificaiion can be further 60 
enhanced. 

Additionally, if structured so that the foregoing first 
rcstrictor and second restrictor provided in the respective 
refrigerant passages between the condenser and the exterior 
heat exchanger and between the exterior heal exchanger and 



the evaporator arc both formed wiih a variable aperture, and 
along with ihis the combination of aperture openings of 
these rcstrictors arc corrected based on information indicat- 
ing blowing temperature from an air duct ai each passage of 
a fixed time during the dchumidification mode to thereby 
adjust the temperature of the evaporator and the temperature 
of the condenser, it becomes possible to approach a blowing 
temperature thai takes the actual blowing temperature at 
each passage of fixed time as the target, and it becomes 
possible to vastly enhance control characteristics for the 
blowing temperature. 
What is claimed is: 

1. An air-conditioning apparatus including, within a 
refrigerant circulation circuit: 
an evaporator disposed within an air duct, 
a condenser functioning as a healing source for air passing 

through said evaporator, 
an exterior heal exchanger disposed outside said air duct, 
a firsi rcstrictor in a refrigerant passage between said 

condenser and said exterior heal exchanger, 
a second rcstricior in a refrigerant passage between said 

cxicrior heal exchanger and said evaporator, and 
an operational mode of the air-conditioning apparatus 

being swi tenable to any one of a cooling, heater, or 

dchumidification mode by means of switching a valve 

provided in said rcfrigcrani circulation circuit to switch 

a circulation path of refrigerant, 
wherein during dchumidification mode refrigerant flows 

sequentially from said condenser through said first 

rcstrictor, said exterior heat exchanger, and said second 

rcstrictor to said evaporator. 

2. An air-conditioning apparatus according to claim 1, 
wherein said first rcstrictor and said second rcstrictor arc ] 
both formed by means of a fixed aperture. 

3. An air-conditioning apparatus according to claim 1, 
wherein said first restrictor is formed with a variable aper- 
ture, and 

wherein during dchumidification mode, temperature of 
said evaporator and temperature of said condenser can 
be adjusted by means of adjusting an aperture opening 
of said first rcstricior. 

4. An air-conditioning apparatus according to claim 3, 
further comprising a compressor disposed in said refrigera- 
tion cycle, wherein a revolving speed of said compressor 
provided in said refrigerant circulation circuit can be 
adjusted, and provided with a control means which during 
dchumidification mode controls an aperture opening of at 
least said first restrictor as well as said revolving speed of 
said compressor. 

5. An air-condiiioning apparatus according to claim 1, 
wherein said first restrictor and said second restrictor arc 
both formed with a variable aperture and combinations of 
aperture openings of these various restrictors arc established 
at a plurality of stages, and 

wherein during dchumidification mode, temperature of 
said evaporator and temperature of said condenser can 
be adjusted by means of correcting combinations of 
aperture openings of said first rcstrictor and said second 
restrictor based on information indicating a blowing 
temperature from an air duct ai each passage of a fixed 
time. 
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30. S*. «UlS<i«:v^*»iiS«-b^-ottaiAfciKtr 
lW*OAA«te«rHB'r4 i a LfcflHMrf 
SnTV»4«flWc»4. 
[0008] 

&mt* 8#?*(c4l;fclSli£l**?-4 

=5rv ^awiT ( 9 ) Wll* 1 L tc < ir » 
£kt=J:4 ) T-WgOw^$:i!S<'t>wr{± : SrH. 
[00 09] £Ofc». g»«lci3»t4«BttO»ftS 
EBBf-4tJS«.«r<. ±E<oaWTFtfc(t4S0»t 
40 fcl!Wf4ttlfi* { 3Ea$ft-Cv^4. 

[00 10] £«ffflU. CWJ: :)t'¥tSC^BfC^ 

t»»TfctJtt4SSM»*Cfcv^. ttSUI (W-SWA 
ft) ^^Stcti^J: o«r»«Q^< . fr'rt4> K 
lHCIS»*«±S*rfc. +»^«W«yj«:»4£t* < 
»TI6Sf a»«IB25W»A8: «0W 4 £ k Cft 4 . 
[00 1 1 ] 

[OT**8rt-4fc*>tf>*R] J:EBW«:ai«i-4fcft . 
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& it i oam t i^Sv^sii-r s m 2 ojissst * R 

[x)oi 2] a$«2icsnoiinuflSflmu. a 
w#aaH- ** 1 ^aiasst rtjMrast*-**2oa» 

HfcfcKJt. ChJ»m£J:tra2aajBU>a;K£K:*t 

it. s*,tz«35ft»*. m^mi^m^izntath 
HSrsaishL. fri&2BBfl(cffi!i-t-£fl£iK%s 

[0013] a^3cenasiuufl£H£Ktt. & 

SWKffl-fSSS 1 OiiaffBt ASU^GI-f 21R2<0iiA 
»t £K»t. Cfi'feiS 1 J: 2 tfOiljaSStz^^: < t 
fc-*<i»*-*-f ^/uiflW-fSSBHIk LTJ»3aft» 

[0014] !f*H4 (cfgttoilWflSH&ilU. ft 

»t«:8«t. w<x/b«sioaa»k*2oa«»i:oia 

ifi->X. Sl«ii»B4Jj:tfa2WjiaBt:*fft. ft* 
[00 15] 

[^ffl ] ar&s 1 (canog ww&a&mnzt & t . 

t a6»«r 0 ?S£>*^ < ft-? T V > & rt» t & . 

[0016] C0)ft%k<?>f*-£mzS:~>X . 

M) . 

[001 7 ] iti-tJ: 9. J&SUI -<^Si»A») 
S:*iE-f4. 

[ 0 0 1 8 ] 0 . *4 > YtomMZl&&*f 
[00 1 9] tt$«2£Ett0g»l*ffl2fl&IU. $ 

[ 0 0 2 0] -ft b . l»fc»«-ff*tfHHiffi»ar*l* 



(3) «BJT6-40249 

4 

1 OiiafSCStaJ U ttOWMttfU: 0 . A 1 
=5: 9 tSJ£**i§< =5: -> X v ^ rt*W«a 4 HI 2 <n jiaSSlcSS 

got - Y>M rb H t J: 3«rft«»iMfffl* i tt<S!» 
[ 0 0 2 1 ] 0 . IBKKW)rt»<0i«8i. o?«J: 
10 [0022] ■+*£*>*> . *IH80-*»#t:*Ji ^x . tit 

nm%b<D&3®iiz£')&mmzi-. zmmuz 
nn.ifm.m>m-nuMz^hb, ^mtm-mm^ 

[ 0 0 2 3 ] Cl a LfcS»«9»t i 0 , rt»C*4 it* 

a) . 

20 [0024] £fi(C J: 0 . 8»UI (^SHIAl) Srit^ 

[ 0 0 2 5 ] 9 . *)4 y Krtfflt=ttSS:564$*r 
C. +» 3 ir2ll (ISM) D6**»4ii:* t T'* *ikk 

[0026] |R$iR3 KE«<oa»«ffl2a«Wi. ts 

««2fc:EKUfcjfr«o»irct - h>M rzmmb 

30 CkOh-h^-Yr^flttiE-f*. 

[0027] *Sl«J<0lERaHW. ^-f > K 

S(cJ:-5T. »i«)iijattK:iSl*ittv»4SBaft»fc 

m2«MJII!Slciea$itT^S« l jScJftSt<0^. #IX 

[0 0 28] iOflHRCioT. «63E«»* t t-hy'C'f 

[0029] iftt J: •} . ^-f > Krtiifc:«l»t«4? 
+^=5r^P ( ) -IB* Jfifl»6ih.4 . 
40 [0030] U>i . itSKSrOT. IS 1 S 
2<7)fflES8* t t'Oj: -5 t» , oi •)» 1 «a 

W20iMU»OiaaWfftl»bA.r, HJRtfllffl 

[003 1] I«^JI4 (cfBlteoglWfflSHSKi. * 

*LT. Z<7)*ftfi:ft%mA&t5£V : ft%.mARlzlt2 
WpX. IRIOjIOK. «2Caa»CJ'F*. ^Sril 

50 astf&. 



5 

10 0 3 2) ztxizx o . mztwe&zmzx ~>xftfs. 

[00 33] 

C $JtM ] 13LT - ffigg 1 «fc IflWOS 2 KEffi^SfcHJ 

*-m i ** i ifla 2 (cip-r as i osntflc 1 1 v*t am 

t Lfc?flfiH-CA & . d^iiSSS 1 Ofij&fitt. 
h Ttifaiztt t T ZJSKfl-jWiT t*<b. £ tzZ <0 ~ fit 
M***ff»#2 adi. B»4W<>*aJ0IICI«I->T« 
i^f±fflS3* { 5IIS$tlTV^. JiEKlOifijifflJ^ 
(**±T2R(cft{D->TO&. iUUftl 

' (35 2 Classic w fcfc$HWLTH*. 
[0034] JUBMB^)*±««W^6 . TflHMfc7 fc 
<i, 7"nT8a. 8b < Wfilt,7r>*-? 1 0<0tfJ 

&. f LT. ±ffl^rnT8aO«aWi. ±fflJgS#6 
fcSttjfc«£Pl llzftLX. KJSilL 
Ti>S, £/L-Tllc07oT8b<0i&&(SJ{i, Tffl!lSE#7 

i- ■ ) (Olil LT 0 . S-7'n r 8 a . 8 b Lti 

A ! ')t. n%. rtat3ifiB»i«Rasaitf)J8atK»tfc 

f7nx;, 7x-x, htt's^&anxaiPl 3£ 

[0035] fiHWBSTtWIfcflfc'MUM . 5t(i, 
tf RttflJH 3 T'7 < yH*^(Cttfl]f,ilS«t 3 fc 
LT3KJHJ14 (2rtflQ»£JAJI)4t. AK4. 5<Djl 

mmtrnm^zr^x^Lxm-fhtix^i. m 
i < i± . mm 1 4 ii . ass 4 iztt iximm a <m 

□ ^*5rS<'<t-)(C. ®K5(C^Ltli|5]®8550Tll!l 
<?)--®mixrm£m<£ : )lZlxmt>tx.X\^. 
f LT. llK5^7lfflOl?S»$#£/W^&20fcL 
To*. »;»»14eti. a&ftl5a?S$aU:tttt 

(7)3 vru 8iOifiiiffl!l<7)?agt:L^A f oTS 0^ 

m^'&thw^i 5 . u> 1 6 . sms 
i 7. m&(r>mmx.>-J> <0*l&o) T-i&iis 

rl*> =J >7L- 1 8#$4ttf 1"9 *tfLTJ»=««$ 

jlT^T, nvri^-y-tl 8Wjl&CLfc*^T&a«- 

[ 0 0 3 6 ] , A-f /t*K 2 0 Clirt^aft^SB^ 
y/N'2 1 ifiWtft>ti. R/:"*2 lWHMtfcJ: OK&K 
1 4 £5I&F*|^<7>ft£*73ST'# -)£ LTJ>I>. 

[oo37] mt^ 1 4 tKtbP 1 3 fcoraaiiuunv 

?37 2 2* { iE!£3*rCuS. C10.b-?3T2 2 t^i 

as««nc j: o . mimxyisynmsfrnt ix . a 
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[00 38] frfc. t-? 3 7 2 2WAPgSk:(2x7 = 

y^yy^23iW-f^tlX^X. ®f>'<2 

lz£ *)}$B.kWMi:&'&lt$:'gLXm&itti> ± :>izl 

•r & tz#mx.7-*- 1 -fc v-rt-i) s . 

[0039] * fci&fegs 1 4 eOAPKJfc.tt/aiPWc 
[0040] 2b\±mUf^4 VaoyVx 9 

toZVznWLmmsX'W&iiixrzEcu (xi/^ho- 

a--/ h ) X'hl. ECU 2 
ii. »ftA-*^2 6a#8M3S$itT>vc» BMW«*A' 

20 [0 04 1 ] 4fcECU2 6C«. JhEiTt-tt> 
7, tt$Wffl«£lft!frf6ttaiS-b>-fr2 8. e»*<0 

■T6BJ«*fliai-fiB«-b>"9-2 9. SH)SO'>'f> 

SJ*cO«Srtco^«£-^a3-r§SS-fc>-t3 2*«H* 
flT^T. ECU 2 6 fc£fffl$W::£4Sfc&M«0fi|f$ga: 
30 A*T*4J:atfCl^. *»tECU26Kli. 7'n 
78a, SbWryt-^lO. *I^2 1. 2 
3^SEt!rtl>^») : t-^2 1 a, 23a. 3V7l-7t 
1 8**>*7-f *fc»^W6fffflx>i'Vfc 3y7V-/ 
■tl 8kOiatWtfc«B^5-yf- (HSLfcK) . B3 
S#2 5. 2 5sW**8*lTV»T. EC U 2 bfrhftla 

&z in#nx mmmrniziz m^nh .t r> iz i x 

[0 04 2] -t^r*^. E C U 2 6 IZli . o£'<7.U')£ 

m&#w.i£ztix^$>. 

40 [0043] mummSJK'ctk^i^&teomz Itdr 

->t n yri' 1 8*)ia6*sisrf*iaifi. 
[0044] Mi.tfi5g?asicmsias5r *t»f 

[004 5] HSaK«t-'T*«><:iRaJiaflECLt* J -' 
[0046] ffl*.Jf?l«-fc>^3 2*»A)*ai Sflfclft*f 
tfc. 

50 [0047] |H)3|,«?aS*>'>7 -f y H ffl-b 3 1 *» 4>8t 



[0048] RH£t&j|Uc UfcjW- V If g^ffll*)*) t * 
(i7"nrSa. 8b?)JIJ:£*J£U rtitoWOftefcR 
£.<B#k ^-f > KntHoiaflEfcoac Uc//oT$Wf 

««ue. 

[004 9 J ±EflFSttH«rl«ifci: * 2 
5, 2 5£ r ffij tcLT. ESS 1 4 *>£*fcttlJHfc* 

>?2 8(Ci?4~&J£X8l 4 £a&flm<9fi£. Mil* 
fit. 

[0051 ] Hl*|iiWIA*fc 5 6r6 J: 9 rt j&RftnfiS^y 

1 0 0 5 2 ] ^ a L-fctSIEfc: J: 0 . SfiSmo'M y Kl*I 
fflfcft 1 ) (£8) * ? 4t^t<. 9 &>tm 

ISL-fc<v>8WrFCi5^T. ®m* 

[ 0 0 5 3 ] H2 (C. iO«H»6«M«tKW*fc 

[00 54 ] dc7)70-.^+-h(=L^* < oTSIMiie 

[00 55] -fat. if. ECU26J2. Xf-yrS 

1 ic^Sfii J: ot^£<oe»»«wt#»£*»-fe;' 

[00 56] ECU2 6W1. BaWKSiSKT 

«f^t*;U2 6 a*»4>AflS*lfcRJliMETset (Cl,fc 
A>'oT. B»KB««Taofc:R*>TV><. 

[0057] Tao = Kset • Tset - ( Kr • Tr ) - 

(Kan • Tan) - (Ks • St ) -C 
<IU Kset . Kr . Kam. Ks . Cli5g&. Tr 
SAflft. TamliWRSflE.-St teBStfi. 

(00 5S]-?^T\ Xr /7'S2(CfcV>t. f-rtiSJt 
-7 -v 7 (C L/://->T . aiHlRaia*Tao*»A.iT 

fcBBS t*xh*o KM* - ? 2 3.a 5rIEKrT 6 . 
[00 591 -?^CX-f-/TS3tai». ECU26 
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•7 4 >- Frtffitf>SjSffl«T d . 

[006 0 ] owe. •yrs4ict5or. -<7>3<*> 

ftfltfr-f > KrtH0>tt*T« i KM LX . 

[006 1 ] .I<0i#. fTsi>Td + a j T'&ftlf. 
ECU 2 6(1. "7 4 yh'<OI*liHCftO 

Stmt. Ar-vrS6lc^t'. »jfia«Tdt^ 
10 ^ yKF*?SoaSTgit^CU^A { -5T. PWfcfte 
SrtfcTfS. -et-T. ECU2 6I±. -KOFWSv&te-l- 
£4J:oK:H*IBWn78a. rt*IB*>7'aT8 t.£ 

[ 0 0 6 2 ] CI 5 LTzXt -v V S 6 4 t»5*&SI±. *jS . 
fflJKTd*^>f > KrtEB<OSJK# r Tgi - « j J; 0»< 

20 [006 3] iWflFSWH*«i6i:. ECU 
KX^'f ^ Mz «t & L t < ^ ( ffi* ^(*liSS ) k 
8CJlt». 

[0064] fik. ECU2 6I4. j5»6Hl4£>iiSA 
S(ffllc^^rjf1W#2 5$r r fflj CU _P«J«aJIMIIf^>- 
/<2 1 OB3S[aa$r . ' ' 2 0 t & fiJBUlS 

[0065] i*itJ:0. IK*8l4<0rta5(i«H5it 

[0066]d<0k^. IE%SS 1 4 ©IJBliftiBWI* 
* ? 3iS®H4lc|gaiL. TWi-tiiiO. friDSflE** 
%<tc-?X v^irtSUfiBijaB 5 icSttl LTV .&*>A> . 
»$8£ttli. JHB4(cfiajLTV»4±fl8»«-* t . ^ 

atffi^-r hwmt tt *) . Mss 5 citaj lt i »6TiB 

40 [ 0 0 6 7 ] -5- LT . rtSlftlMW W < 2 l WBMM 

^tHJHS 1 4 . 

[0 0 68] CixC«toT. *»S1 4<0rtflH=fflJI3 

VK. 

[0069] -f^i?*>. ^^14^±gP^ (iS^SS) 

50 (isftsv) tz^&t. ^suHftj&ifewak^&jaa 
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&4ft6iSmtf# f Rfe£§ft6. LT. -^MffcLttS ®B84. 5J4*ft-mil$:6<iigKffiHSft-a>6 6?) 
«*^SJIS^)±HtJ:#UT. HlfJJenJio^filU 1 ffiJHfl 4(4. S^t^SSS^l 4 a (JK 

[ 0 0 7 0 3 C -5 Lfc«W>MM= i 9 . •K?a«0^$vlrf 'J ff &*iT Vi£ . Srii . i03R»» 1 4 icftSHM ? /HR 

[007 1] .Iftcj: •) . iftSlfi <fl-5tUgAft) frffifrfStf. JMttM 7/HW»l4BSL"Oifrv>. 4 

LT. >>>f >KHtJSS* t f6±L J H-(r»8««: [ 0 084 ] SS§4 t=f4<gffi£li:frl 4 a . /oT8 a . 

10 b-^3722. $-/^xr>M-2 3 5:BeiSLt#)&- 

[oo72j -o4 y. *?4 ymmizt&nzm.$itr ttMstzit* yar&b. Mstmtu 4 b. mir 

fc. +#frl|§M (210) tMM'»t2 1 *ERLT*4. 

«r*. [0085] WKm»14*bmftM»14bk*)}Xfj 

[0073] fcfc, 014"#BfP!#2 5<4&<ii. & 14. »S»3 6^LTiBSS*i.*. £*>fWH»3 6fc 

*M 7 * >t UTflstW* fc«T*>$£ 1 £f£LTfc 14. Isis-W 3 7 . HrtlWIMfVT 3 8tfRtt4» 

[ 0 0 7 4 ] 0 3 14, - WjftB^n 2 OfgttM£ii*t . [0086]ECU2 6 (Cl4 . ±1E 1 *)*JtW? 

[0075] M3 lC7K$ft& iM*J3£fl8K4. JKft ttWLfcMECJoiT . r "M > K SIC* 9«*4t 

aLfcaiwsatflrrawLfcfffflcioiT. qskie 20 slk> j tv^wsrcAatweu:*:*. <^^^ 

»84. H3«5 (a ) KiF3fl*J:3fc:*>A3 5*{tW VT3 80a(EtStt-r4«i£*R£LT**. 

£3fc*o1-Cfcitfr*ffiWcRj£U J8&814&* [0087] fIL. * >1f»4JJBS 1 ^itfflfcRC 

^7*yi LTfffflS*fci:&tf)HiS«BjHl»(4. tc<OX\ H7j&»6I4**LT*4. 

03?> ( b) K^SHfiJ: -51=^^3 5 SrrtSWjSER [0 088] .TftCfcO. AftSrt- *37*;> 2 

SSl47)Ta«t:««t>L,TaB-r6aBCRSLT. * "Cl«feLT*SrtS:eBi-4l8S2e^. ECU26C 

^si 4oeaE«fio^rs:-*'^s!)$fi<^-t'f7*>-2- «t->-c. ^>KEt::#9#4ii;.-<f>-f<. a»-7#ac-<M 

fflHStfJ^fcLJtfc ^T-A S . ? Mz X b L t < v » t v » -5 Sfcttffi fc Sft& 
[0076] H4J4. iWRB^JBSWRSSWtwT. HP3#2 5(Cj:oT|R»B 1 4 Z®miZt&k fc t 

[00 77] H4(c*Sft&IIWJflSEWS«4. lift C JWWI«Wf>r3 8£*>LT. 3RJHI 1 4 K*fA 

»1 4tt-^3T22fc<Oiat^w«4 0«:RWT. 30 SftT^*»K*8IB»# 1 4 a . WROto 1 4 b t« 

*. 05(4. ^«f6fflOW4 0SWtM«r«f. [0089] iO««CJ:-»T.' ±E»l«WIW!)k 

[0078] 05 izTT.ztih gftwusnsgu. wst ztmmvt - b*u r^ffl*<a»4 . 5 <c#nEx 

»l«3i3:t- ^3T2 2i:OiaCrtJR«:«a^>^4 5 SilTV^ifBWWM 4 a. aBHM)- 1 4 b Hlfcife t 

[0079] 06 14. ;oa»jio»5o3tawi**-f-. [00 90] c:nK«ko. ±Emio^it0yti3i«. ■> 

[ o o 8 o ] 06 iz^ztih &®$m£.mt&mi. mst 4 y Frtietj&ss^&is-tf-f t. <sn> 

8l4fcfc-*3722fcfl5iafc*>><50*R»tT. tt^^^k^Si. . agW*flr«)T. 4MH 

i. fcU. lat^-m^SlttMfcti. tt«g3Tl 40 »4. 50ffiBRH»fcRfcb^r. ^*tflfflUTI*ffl«r 
?6?5 1 4 £S£(cflHB4 J: P *»l«&SUB Lfc* 1 . tt«J 7 i k 5 . 

< i t>H«43!Mlt*'f S tfJT'AS. [0091 ] ^rfo'. JLC0H^lT'(4m 1 emffltofflR 

[008 1] 07(4. fS«JS3tfE«W*aBf)Sdt0«: ^•JwajfiS^aiSSfflL^arttSfflUfc**. ffl 

=5r6S6<0SeSfiW*^rJ-. W#5rffiffl L^< 1 1, . M^s 1 4 *t - h^M Tk L 

[00823 07 C^'S ft & S i)3ifflSI@^S(4 . ±16 XlfflZlthZktfT&H, <T>X'h 1> r 

L-3t*ifi(w<oj: -j iz&i)*m\iK<%%<7)&m-t -b [0092] ttizomfflKux'srzimitctf, 

^M.7-$-fM^^,t')(:L^wt4^<. tim^m zixizmb-r. xinzismzikiiiwvhiutx^. 

izimZMXt- M^rfclMW-iJj-JKLfci'rC (00 93] 08t4. ;<056flBO*7«)lltl[W«:*i- . 

#>6. [0094] B8Cql$ft£Sn*fflSlljSS(4. hE 

[0083] -r^^*,. i (4. s,?&4 (M-An) so m i «50i«wss»«-r. rt«tJRXft*«aa 



r\ -i f rn f r\ r\ **\ n-n r»<n tt_ 
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11. 

11. 1 2 t--&^0JtaiP 1 3i$ril3I-f SiiSSSl £tt 

■twt. s'M. *srtcaa-f4n«0>*&P4O4:». 

[00 9.5] ffl-U 084>. 4 4ttflmfc*l-Svfc£^§ 
ii^W*. 4 5JiSlS§5^rtm5rSSi$^l)7'DT. 
4 6ii-r7 nT. ? let - F 5r^i. ^fcttO* - KW§T 
7 ^ > 4 7 (i< y h Xli t - ? let - H 5r § I h tc 

[0096] .r^sismfflss^Hfi. w&(rmg,n<n 

kmSM, f>^4 4. jiS884 3. X7S-y?X:?> 
M'23, t-^3T22, 7"Dr8a?;fflu-C^3. 
* L X . 1 4 mm&t LXm-tb t Z < *4g 

o<$aif-{ ?#HcJ:SI*S*»Llc<v^kS) (i. 08C 

[0097] -f^hh. 4 ^hjfttfft^TXAft 

^fl6fflltHJ»i . 17 S y ? xfvn 2 3 * t - ? 3 
r22;W£il»1- SfflCflHfi.. Kffl#r'7r> 
M4 6 & ^ Ktct - Ytm<> h 7vn4 7 iz X ->X . 

^n78a, 4 5 £f£I)£tf &k fc fcfc. HW# 
25. 25£Ht4. 

[0098] CiitcJ; ') , qSan 1 1 frtMMit>tik 
««3s 1 4 fc»j8fSLTSn&$fu t-^3T2 2lcJ; 

-5 t tnf* £ . s-RKai □ 1 3 a* ^ms*^* tn £ 

txh. &tzm-U4 0irbnXtitdS&<r>n^P\f*. (S 
gfi^SO li. ISJHS 14 fcSCEHSSHS 
1 4*)t - K^-f rftfflfcJ: 9fc*3Ji. 
LT. *O^S^fL/i^* i; iKii3P4 lA^mg^ 

[ 0 0 9 9 ] ^ £0 j; o (c LT t V Kffi(cS3l* { %4i 

[ 0 1 0 0 ] 09tt. i*)»^BO»8W5ltt«r**1-. 

[0101] @9(c^3JU>g»SJS£9ll£Stt. *7 
f)2Sftffl£tt» ffitSIWfflSIBaiWrtjRt-H (1*1 
%>M?sX'$£M~? H— H ) iOi # . fifcgfcff? i 3 1 L 

TzliViX-hh. 

[0 1 02] TSrfcfc. 3IHRl«:IlK5fcL. 
»5lC*tL , «'JJt. SSJNcHPl-&#5V>*iiP 5 0 
k$UI-tBan-*-i«:ajn5 1 t£il26-f£3IES8 5 2 
£#J£l/f. C£>iIH8&5 2£BB4fcU SLfrfc*tL 
Tfcb* «k ') (CSSRS 1 4 rieiSLT . gBSmfflStlilt 
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1 2 

[01031 PfcSoSIBi. ^7£7)^lf£P3i:(S^ 

«w»fc*tf»rc. ttttHt^-c. mnsm&s* 
•r&. 01 o^tfBi in. io*HB«»y^*e 

[0 104] 01OfcJ:t/Sl l(=*SnSB»«W2 
USeBi. *iosatWf)J:7t:a»SW)7DyhSa 

10 OSTtO^-fTt. iOjra^jSfflLfctWT. £M= 
[0105] #flsWct±. C o L^'ocoS^K 1 4 . 
4. 6 05-M3?inc«8SLT^^. 

to 1 06] *zx\ mwmmwtmm. znm%.& 
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ABSTRACT: 

PURPOSE: To provide sufficient air-conditioning capacity without 
generating dew 

condensation to the inner surface of a window at the time of 
heating operation 

under the environment where a refrigerating cycle is difficult to 
operate. 

CONSTITUTION: An air conditioner for an automobile is provided 
with a 

ventilation flue 4 ' f or the flow of outside air, and a ventilation 
flue 5 for 

the ©Itdw of internal air, and the evaporator 14 of a 
refrigerating cycle is 

provided across both ventilation flues 4, 5. Mechanism 25 is 
provided to close 

the inside of the evaporator 14 in the state of dew condensation 
being apt to 

be generated to the window surface so as to make the evaporator 
14 act as a 

heat pipe with the side, exposed into the ventilation flue 4, as 
a condensing 

part, and the side, exposed into the ventilation flue 5, as an 
evaporating 

part. The automobile interior is thereby air-conditioned while 
removing 

moisture content in the internal air by the movement of heat 
generated at the 



n-> f r\n / n r\ n o 



t m nnno 



heat pipe utilizing low- temperature outside air without 
operating the 
refrigerating cycle. 
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* NOTICES * 

Japan Patent, Of f ice is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The air conditioner for automobiles which possesses the heat-exchange means to which the heat exchange of the 1st 
ventilation flue where the open air circulates, the 2nd ventilation flue where inner mind circulates, the open air which circulates 
the 1 st ventilation flue of the above, and the inner mind which circulates the 2nd ventilation flue of the above is carried out, and is 
characterized by the bird clapper. 

[Claim 2] The air conditioner for automobiles characterized by providing the following. The 1st ventilation flue where the open 
air circulates. The 2nd ventilation flue where inner mind circulates. The evaporator which was arranged so that it might cross to 
the both sides of these [ 1st ] and the 2nd ventilation flue and which constitutes a refrigerating cycle. A means tomake it act as a 
heat pipe heat exchanger which made the condensation section the side which exposes this evaporator in the air course of the 
above 1 st, and made the evaporator the side exposed in the 2nd air course of the above. 

[Claim 3] The air conditioner for automobiles characterized by what it has the following, the heat exchanger arranged in the 
aforementioned heat exchanger in the 1 st ventilation flue of the above is made into the condensation section according to 
circulation of the aforementioned refrigerant, and is characterized by making the heat exchanger arranged in the 2nd ventilation 
flue act as a heat pipe heat exchanger made into the evaporator. The 1 st ventilation flue where the open air circulates. The 2nd 
ventilation flue where inner mind circulates. It is the heat exchanger arranged as an evaporator with which at least one side 
constitutes a refrigerating cycle at these [ 1st ] and the 2nd ventilation flue, respectively. The refrigerant circulation means for 
circulating the refrigerant enclosed with these heat exchangers between these heat exchangers. 

[Claim 4] The air conditioner for automobiles characterized by providing the following. The 1st ventilation flue where the open 
air circulates. The 2nd ventilation flue where inner mind circulates. The heat-exchange object which was .established between 
these 1st ventilation flues and the 2nd ventilation flue and to which the heat exchange of the open air and the inner mind is carried 
out. A means to ask for the dew point temperature in this heat-exchange object, a means to calculate the amount of bashful 
introduction to the amount of open air introduction according to the aforementioned dew point temperature, and a means to make 
the 1 st ventilation flue of the above, and the 2nd ventilation flue ventilate the open air and inner mind according to the amount of 
open air introduction and the amount of bashful introduction which were calculated the account of before. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention heats the shyness of the taken-in vehicle room, and the open air by exhaust heat of an 

engine, and relates to the air conditioner for automobiles which heats the vehicle interior of a room. 

[0002] 

Pescription of the Prior Art] The air conditioner for automobiles prepares the evaporator which constitutes a refrigerating cycle, 
and the heater core which makes exhaust heat of an engine a heat source sequentially from an inlet port side, and is constituted by 
the ventilation flue which opens for free passage the inlet port which takes in the open air and the inner mind of a vehicle room, 
and the, outlet which carries out opening to the vehicle interior of a room. And it is made to heat the vehicle interior of a room of 
an automobile by heating the open air and inner mind which were taken in from inlet port by the heat exchange of a heater core. 
[0003] Since such an air conditioner for automobiles depends for the heating heat source on exhaust heat of an engine, it has the 
fault from which sufficient heating capacity is not acquired in heating operation when exhaust heat of an engine runs short. The 
' heating in the time of a low load to which especially the engine is carrying out idle operation, or a cold district is in the typical 
state. 

[0004] However, since it became the vehicle room environment which dew condensation tends to arrive at the window sides (a 
windshield window, a side glass window, rear-glass window, etc.) of the vehicle interior of a room, namely, cloudiness tends to 
produce in a window side at the time of such heating operation, while the heating operation had continued, when an automobilism 
is performed and a lot of people get on, cloudiness will arise in a window inside. 

[0005] When such, a refrigerating cycle is operated and it is possible to remove moisture contained the inside of bashful in an 
evaporation operation of an evaporator (dehumidification heating operation). 

[0006] However, for the sake of the convenience which must carry out refrigerating cycle operation which set up the evaporating 
temperature of an evaporator low rather than the degree of vehicle room temperature from which this operation serves as low 
temperature, by being hard to operate a refrigerating cycle, and continuing this dehumidification heating, even if it carries out 
refrigerating cycle operation even if and moreover dehumidifies, the degree of blow-off temperature falls and it brings about 
un-arranging [ for which the temperature of the vehicle interior of a room is reduced conversely ]. 

[0007] Technology which solves such a problem is not seen, to the former The dew condensation sensor which detects dew 
condensation of a windowpane (window), and the humidity sensor which detects the humidity of the vehicle interior of a room are 
used as indicated by JP,1 -27891 JB. When dew condensation of a windowpane is detected by the dew condensation sensor, 
****** of the open air is made to increase so that this dew condensation may be removed, and when not detected, it is in the 
actual condi1jpn*as which the technology which adjusted the ** ON rate of inside-and-outside mind according to the detection 
value of a humidity sensor is proposed. 
[0008] 

[Problem(s) to be Solved by the Invention] That is, the technology of this official report does not remove the dew condensation 
produced in the windowpane, and does not prevent generating of the cloudiness under the environment which cannot perform 
dehumidification heating (it is because it is hard to carry out operation of a refrigerating cycle). 

[0009] For this reason, the technology which does not come to avoid aggravation of the visibility in an automobile and can 
prevent cloudy generating under the above-mentioned environment is demanded. 

[0010] There is no ventilation loss which increases unnecessarily a gas exchange (the amount of open-air introduction) at the time 
of air-conditioning operation under the environment which this invention was made paying attention to such a situation, and dew 
condensation tends to produce the place made into the purpose in a window inside, and a refrigerating cycle cannot operate easily, 
and it is for providing about the air conditioner for automobiles which can acquire sufficient heating capacity, without making a 
window side generate dew condensatioa 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the air conditioner for automobiles according to 
claim 1 is to have prepared the 1 st ventilation flue where the open air circulates, and the 2nd ventilation flue where inner mind 
circulates, and have established the heat-exchange means to which the heat exchange of the open air which circulates the 1st 
ventilation flue further, and the inner mind which circulates the 2nd ventilation flue is carried out. 

[00 12] The air conditioner for automobiles according to claim 2 prepares the 1 st ventilation flue where the open air circulates, 
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and the 2nd ventilation flue where inner mind circulates. The evaporator which constitutes a refrigerating cycle so that it may 
cross to the both sides of these [ 1 st ] and the 2nd ventilation flue is prepared. It is in having established a means to make it act as 
a heat pipe heat exchanger which furthermore made the condensation section the side which exposes this evaporator in the air 
course of the above 1 st, and made the evaporator the side exposed in the 2nd air course of the above. 

[00 1 3] The air conditioner for automobiles according to claim 3 prepares the 1 st ventilation flue where the open air circulates, 
and the 2nd ventilation flue where inner mind circulates. At least one side forms a heat exchanger in these [ 1 st ] and the 2nd 
ventilation flue as an evaporator which constitutes a refrigerating cycle, respectively. And circulate the refrigerant enclosed with 
these heat exchangers between these heat exchangers, make into the condensation section the heat exchanger arranged in the 1st 
ventilation flue of the above, and the heat exchanger arranged in the 2nd ventilation flue is made into an evaporator. IUs in having 
established a refrigerant circulation means to make the aforementioned heat exchanger act as a heat pipe heat exchanger. 
[00 1 4] The air conditioner for automobiles according to claim 4 prepares the 1 st ventilation flue where the open air circulates, 
and the 2nd ventilation flue where inner mind circulates. The heat-exchange object to which the heat exchange of the open air and 
the inner mind is earned out is established between these 1 st ventilation flues and the 2nd ventilation flue. Established a means to 
ask for the dew point temperature in the aforementioned heat-exchange object, and responded to this dew point temperature. It is 
in having established a means to calculate the amount of bashful introduction to the amount of open air introduction, and having 
established a means to make the 1 st ventilation flue and the 2nd ventilation flue ventilate the open air arid inner mind, according to 
this calculated amount of open air introduction, and the amount of bashful introduction. 
[0015] 

[Function] According to the air conditioner for automobiles according to claim 1 , the low-temperature open air and a 
low-temperature inner mind that it becomes and temperature is high carry out a heat exchange through a heat-exchange* means at 
the time of heating operation of the vehicle interior of a room. 

[001 6] A part for the moisture contained bashfully is removed by the heat exchange with this open air using the low-temperature 
open air (dehumidification). 

[001 7] By this, a gas exchange (the amount of open air introduction) is not increased, but operation of the refrigerating cycle 
constituting the cause of a fall of the degree of vehicle room temperature is made unnecessary, and the environment which dew 
condensation tends to generate in a window inside is corrected. 

[0018] That is, sufficient air-conditioning (heating) capacity can be acquired, without making a window inside generate dew 
condensation. 

[001 9] The air conditioner for automobiles according to claim 2 makes an evaporator act as a heat pipe heat exchanger, when it is 
the environment condition which dew condensation tends to generate in a window inside at the time of heating operation of the 
vehicle interior of a room. ■ j 

[0020] Then, one portion of an evaporator is exposed to the 1st ventilation flue along which the low temperature open air passes. 
Since it has exposed to the 2nd ventilation flue along which inner mind that temperature is high considerably from it passes, other 
portions the whole evaporator It becomes the heat-transfer object used as the condensation section which is exposed to the 1st 
ventilation flue and in which a portion is equivalent to a radiator on the other hand, and the evaporator by which the another side 
portion exposed to the 2nd ventilation flue is equivalent to the endothermic section which a move operation of the same heat as a 
kind of heat pipe commits. 

[002 1] That is, the refrigerant inside an evaporator changes a phase as follows. 

[0022] That is, in the one side portion of an evaporator, a refrigerant causes condensation by the heat exchange with the open air. 
If this condensed refrigerant results in the another side portion of an evaporator, shortly, by the heat exchange of being bashful, 
this liquid cooling intermediation will evaporate and will take bashful shell heat And this refrigerant that evaporated is repeatedly 
made for an^peration of an evaporator of the thermosyphon that go up into a portion on the other hand, and the again above 
condensation is performed. 

[0023] A part for the moisture contained bashfully is removed by movement of such heat using the low-temperature open air 
(dehumidification). 

[0024] By this, a gas exchange (the amount of open air introduction) is not increased, but operation of the refrigerating cycle 
constituting the cause of a fall of the degree of vehicle room temperature is made unnecessary, and the environment which dew 
condensation tends to generate in a window inside is corrected. 

[0025] That is, sufficient air-conditioning (heating) capacity can be acquired, without making a window inside generate dew 
condensation. 

[0026] It was not made for the air conditioner for automobiles according to claim 3 not to constitute a heat pipe from movement 

of the refrigerant indicated to the claim 2, but it constitutes a heat pipe by moving a refrigerant compulsorily. 

[0027] That is, when it is the environment condition which dew condensation tends to generate in a window inside at the time of 

heating operation of the vehicle interior of a room, the refrigerant enclosed by the refrigerant circulation means between the heat 

exchanger arranged in the 1 st ventilation flue and the heat exchanger arranged in the 2nd ventilation flue is circulated. 

[0028] By this circulation, the heat exchanger acts as a heat pipe heat exchanger. ! 

[0029] Thereby, sufficient air-conditioning (heating) capacity is acquired, without making a window inside generate dew 

condensation. 

[0030] And since it is a compulsive formula, however the 1st ventilation flue and the 2nd ventilation flue may be arranged that is, 
it is not concerned with the physical relationship of the 1 st ventilation flue and the 2nd ventilation flue, but bashful 
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dehumidification can be performed using the open air. 

[003 1 ] At the time of heating operation of the vehicle interior of a room, that it dehumidifies the optimal in a heat-exchange 
object, the air conditioner for automobiles according to claim 4 asks for the dew point temperature in a heat-exchange object, and 
calculates the amount of bashful introduction to the amount of open air introduction according to this dew point temperature. And 
the 1st ventilation flue and a ventilation flue are made 2nd to ventilate the open air and inner mind according to this amount of 
open air introduction and amount of bashful introduction that were calculated. 

[0032] Thereby, a part for the moisture contained bashfully is effectively removed by the heat exchange with the open air using 

the low-temperature open air (dehumidification). 

[0033] 

[Example] Hereafter, a claim 1 and invention according to claim 2 are explained based on the 1st example shown in drawing 1 
and drawing 2 . It is the ventilation flue which drawing 1 showed the outline composition of the whole air conditioner for 
automobiles which applied this invention, and 1 made left-hand side the intake side, and made right-hand side the blow-offside. 
The this ventilation flue's 1 intake side is divided into two fortes to the vertical direction. Moreover, the bridge wall 3 prolonged 
toward a blow-offside from a part for the said division protrudes on boundary partial 2a divided into these two forks, and the 
whole ventilation flue's 1 intake side is divided into two steps of upper and lower sides. This is dividing the ventilation flue 1 into 
the air course 4 (equivalent to the 1 st ventilation flue) to which the open air arranged to the up side circulates, and the air course 5 
(equivalent to the 2nd ventilation flue) to which the inner mind arranged to the down side circulates. 

[0034] Blois 8a and 8b (thing by which all come to link a fan 9 with the output shaft of a fan motor 10 directly) is established in 
each top portion 6 for two crotches, and the bottom portion 7. And an upper Blois 8a's intake side is minded [ which was 
' established in the top portion 6 / 1 1 ], and is open for free passage in the open air (vehicle outdoor). Moreover, the lower Blois 
8b's intake side is open for free passage to the vehicle interior of a room (not shown) of an automobile through the inlet port 12 
established in the bottom portion 7, and enables it to blow off to a vehicle room through the various outlets 13, such as a defroster 
which prepared the open air and inner mind in the edge by the side of blow off of a ventilation flue 1 , a face, and a foot, according 
to the operation of each Blois 8a and 8b. 

[0035] As it is completely divided with this bridge wall 3 into each air courses 4 and 5 divided with the bridge wall 3 between 
fins, the evaporator 14 (interior-of-a-room side heat exchanger) is continuously formed in them along the ventilation direction and 
the right-angled direction of air courses 4 and 5. In detail, an evaporator 14 leaves a part of this air course 5 bottom to an air 
course 5, and as it plugs up opening, it is prepared so that the whole opening of this air course 4 may be plugged up to an air 
course 4. And the open portion of the air course 5 bottom is made into the bypass way 20. The expansion valve 1 5 in which 
extracts to an evaporator 14 according to the temperature by the side of intake of the below-mentioned compressor 1 8 sensed by 
pressure-bulb 1 5a, and opening carries out adjustable, the receiver tank 16, the condenser 17, and the compressor 1 8 driven with , 
the engine for a run of an automobile (not shown) are connected in order through the refrigerant pipe 1 9, and it enables it to 
operate a refrigerating cycle according to operation of a compressor 18. 

[0036] In addition, the bashful air-capacity regulation damper 21 is fonned in the bypass way 20, and it can be made to carry out 
adjustable [ of the bashful amount which passes along an evaporator 14 by the opening of this damper 21 ]. 
[0037] The heater core 22 connected with the cooling water system of the above-mentioned engine for a run is arranged by the 
ventilation flue portion between an evaporator 14 and an outlet 1 3. It is made to heat the open air and inner mind which circulate 
a ventilation flue 1 by making exhaust heat of the engine for a run into a heat source by the heat exchange with this heater core 22. 

[0038] In addition, the air MDCKU damper 23 is fonned in the entrance section of the heater core 22, cold blast, warm air, and a 

mixing ratio are changed by the opening of this damper 23, and it is made to make an optimal temperature. However, 24 is - 

EASA-MOSENS A for detecting the degree of blow-off temperature from an evaporator 14. ; 

[0039] moreover — the entrance side and outlet side of an evaporator 14 for example, electromagnetism - the 

opening-and-closing valve 25 (equivalent to a sealing-ized means) which consists of two way valves is formed, respectively And 

it can be [ **** ] made to carry out by closing these opening-and-closing valves 25 and 25-izing of the interior of an evaporator 

14. 

[0040] On the other hand, 26 is ECU (electro nick control unit) which consisted of a microcomputer and its peripheral device. 
Control-panel 26a is connected to ECU26, and it enables it to have inputted operation into it for "air conditioning", "heating", 
"dehumidification heating", "bashful introduction", "open air introduction", "setting temperature", etc. from the various operation 
switches (not shown) prepared in this control-panel 26a. 

[004 1 ] moreover, the window (a windshield window --) of the room temperature sensor 27 which detects the temperature of the 
vehicle interior of a room of above-mentioned fiASA-MOSENSA 24 and an automobile in ECU26, the outside-air-temperature 
sensor 28 which detects the temperature of the open air, and an automobile the sun sensor 29 which detects the intensity of 
radiation which carries out incidence to the vehicle interior of a room through a side glass window, a rear-glass window, etc., and 
the window inside (a front window --) of an automobile The window ** sensor 3 1 which detects the temperature of a side 
window, a rear window, etc., and the humidity sensor 32 which detects the humidity of the vehicle interior of a room of an 
automobile are connected, and it enables it to input various kinds of information required for air-conditioning control into ECU26. 
Moreover, the electromagnetic clutch (not shown) and the opening-and-closing valves 25 and 25 which were prepared between 
the engine for a run for turning on and off the fan motor 10 of Blois 8a and 8b, the drive motors 21a and 23a which drive the 
various dampers 2 1 and 23, and a compressor 1 8, and the compressor 1 8 are connected to ECU26, and it is made to have 
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operated various devices to predetermined according to the instructions from ECU26. 
[0042] That is, the following functions are set to ECU26. 

[0043] For example, the function which controls the operation of a compressor 18 according to the difference of the degree of 
vehicle room temperature, and setting temperature. 

[0044] For example, the function to ask for the degree of blow-off temperature required to maintain the degree of vehicle room 
temperature to setting temperature according to the detection value acquired from various sensors. 

[0045] The function which controls the opening of the air mix damper 23 according to the degree of blow-off temperature for 
which it asked according to this operation. 

[0046] For example, the function to ask for the dew point temperature of the window inside of an automobile from the absolute 
humidity detected from the humidity sensor 32. 

[0047] The function to judge whether it is the tolerance of the gas exchange amendment set up at the temperature of the window 
inside this dew point temperature was detected from the window ** sensor 31. 

[0048] According to this judgment result, it is the function which carries out adjustable [ of the air capacity of Blois 8a and 8b ] 
when it is in tolerance, and controls the rate of inside-and-outside mind according to the difference of a dew point temperature and 
the temperature of a window inside. 

[0049] the function to make "close" the opening-and-closing valves 25 and 25, and to make the whole evaporator 14 sealing-ize 
when the above-mentioned tolerance is exceeded 

[0050] The function to calculate the bashful amount which passes along the evaporator 14 to in-the-car temperature and the 
outside-air-temperature sensor 28 from the above-mentioned gas exchange according to the map beforehand set, for example as 
RAM. ... • . 

[005 1] The function which controls the opening of the bashful air-capacity regulation damper 21 to become the amount of said 
bashful introduction. 

[0052] It enables it to heat, not increasing a gas exchange (the amount of open air introduction), and dehumidifying it under the 
environment which cloudiness (dew condensation) tends to produce in the window inside of an automobile, and a refrigerating 
, cycle cannot operate easily due to such a function. 

[0053] The flow chart for explaining control of this heating operation to drawing 2 is shown. 

[0054] If control of heating operation is explained according to this flow chart, after operating an ignition switch and starting the 
engine for a run, the switch which starts "heating" from control-panel 26a is operated. 

[0055] Then, first, ECU26 reads the environment condition of the present automobile from various sensors, as shown in Step SI 
That is, the degree of detecting-signal empty-vehicle room temperature outputted from the room temperature sensor 27 is read, an 
OAT is read in the detecting signal outputted from the outside-air-temperature sensor 28, intensity of radiation is read in the 
detecting signal outputted from a sun sensor, the temperature of a window inside is read in the detecting signal outputted from the ; 
window ** sensor 3 1 , and the humidity of the humidity-sensor 32 empty-vehicle interior of a room is read. 
[0056] Setting temperature Tset which is set to ECU26 as shown below in the ** type which sets up the degree Tao of target 
blow-off temperature, and was inputted into it from control-panel 26a here It follows and asks for the degree Tao of target 
blow-off temperature. 

[0057] Tao=Kset and Tset-(Kr and Tr)-(Kam-Tam)-(Ks and St)-C however Kset, Kr, Kam, Ks, and C are a constant and Tr. The 
degree of vehicle room air temperature and Tarn are an OAT and St. Intensity of radiation. 

[0058] Subsequently, in Step S2, the opening of the air mix damper 23 is defined from the degree Tao of target blow-off 
temperature according to the map set up beforehand. Specifically, since it is heating operation at the time of the idling with little 
engine exhaust heat, the maximum opening is set up, for example. And drive-motor 23a is driven so that it may become this 
set-up opening. 

[0059] It is <ne\bsolute humidity Xr to which it next progressed to Step S3, and ECU26 was outputted from the humidity sensor 
3 2. It asks for the dew point temperature Td of a shell and a window inside. 

[0060] Subsequently, in Step S4, this dew point temperature Td for which it asked judges whether it is large to the temperature 
Tgi of the present window inside read by the window ** sensor 3 1 . 

[0061] If it is °Tgi>Td+alpha" at this time, ECU26 will judge with the vehicle room of an automobile being in the state which 
cloudiness (dew condensation) cannot produce easily in the inside of a window, or the state which is not produced, will progress 
to Step S6, and will set up an inside-and-outside mind rate according to the difference of a dew point temperature Td and the 
temperature Tgi of a window inside. And ECU26 operates Blois 8a by the side of the open air, and Blois 8b by the side of bashful 
so that it may become this inside-and-outside mind rate. 

[0062] The vehicle interior of a room of an automobile is heated making [ processing to such a step S6 is repeatedly perforaied 
until the temperature of a window inside becomes / a dew point temperature Td / higher than "Tgi- alpha", and / many ] a bashful 
quantity of a rate. That is, as the term of a "Prior art" described, blow-off air is inner-evaporated, and engine exhaust heat of the 
heater core 2 is made to act effective in heating. 

[0063] And if this tolerance is exceeded, it will be easy to produce cloudiness in the window side of the vehicle interior! of a room, 
and ECU26 will judge with it being the environment where it is hard to cany out dehumidification by the refrigerating cycle (the 
degree of low vehicle room air temperature), and will progress to Step S7 and Step S8. 

[0064] Then, ECU26 makes "close" the opening-and-closing valve 25 in the in-and-out section side of an evaporator 1 4, and sets 
the opening position of the bashful air-capacity regulation damper 21 as the position which closes the bypass way 20. 
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[0065] Thereby, the interior of an evaporator 1 4 is sealed and the refrigerant enclosed in this evaporator 1 4 is sealed inside as it 



is. 



[0066] Since the evaporator 1 4 bottom was exposed to the air course 4 along which the low-temperature open air passes at this 
time and the bottom is exposed to the air course 5 along which inner mind that temperature is high considerably from it passes, 
the whole evaporator It becomes the heat-transfer object (heat pipe heat exchanger) with which the top portion exposed to an air 
course 4 serves as the condensation section equivalent to a radiator, and the bottom portion exposed to an air course 5 serves as 
an evaporator equivalent to the endothermic section and which a move operation of the same heat as a kind of heat pipe commits. 
[0067] And bashful heat will be most set as an endothermic plain-gauze cone state by the closed position of the bashful 
air-capacity regulation damper 2 1 to the evaporator of this heat-transfer object (state where all inner mind passes an evaporator 

H). , • , . " 

[0068] By this, the refrigerant sealed inside the evaporator 1 4 changes a phase as follows, and moves heat. 
[0069] That is, in a part for the upper part of an evaporator 14 (condensation section), a refrigerant causes condensation by the 
heat exchange with the open air. If this condensed refrigerant results in a part for the lower part of an evaporator 14 (evaporator) 
with gravity, shortly, by the heat exchange of being bashful, this liquid cooling intermediation will evaporate and will take bashful 
shell heat A part for the moisture contained bashfully is removed at this time. And this refrigerant that evaporated goes up to tiie 
evaporator up side, and the operation of a thermosyphon to which the again above condensation is performed is made repeatedly. 
[0070] By movement of such heat, dehumidification heating of the vehicle interior of a room of an automobile will be earned out 
using the low-temperature open air. ... 
[007 1] By this, a gas exchange (the amount of open air introduction) is not increased, but operation of the refrigerating cycle 
constituting the cause of a fall of the degree of vehicle room temperature is made unnecessary, and the environment which dew 
condensation tends to generate in a window side is corrected. 

[0072] That is, sufficient heating (air-conditioning) capacity can be acquired, without making a window inside generate dew 
condensation. v 
[0073] In addition, it describes that the opening-and-closing valve 25 in drawing I is what operates as a thermosyphon even it 

there is nothing. 

[0074] Drawing 3 shows the 2nd example of this invention. 

[0075] The air conditioner for automobiles shown in drawing 3 to the operation which explained the damper 35 to the badge wall 
3 of the ventilation entrance side of an evaporator 14 in the 1st example established and mentioned above at m addition, the time 
of heating operation At the time of dehumidification heating operation at the time of setting a damper 35 as the position straightly 
connected with a bridge wall 3, as shown in (a) of drawing 3 , and making an evaporator 14 act as a thermosyphon As shown in 
(b) of drawing 3 , it tends to be set as the position where inner mind concentrates on the soffit section of an evaporator 1 4, and ; 
ventilates a damper 35, and it is going to make a thermosyphon act efficiently from adjustable [ of the heat transfer area of an 
evaporator 14 ]. 

[0076] Drawing 4 shows the 3rd example of this invention. 

. [0077] The air conditioner for automobiles shown in drawing 4 forms a damper 40 between an evaporator 1 4 and the heater core 
22, and makes the open air which passed the evaporator 1 4 discharge out of a vehicle. Drawing 5 shows the 4th example of this 
invention. 

[0078] The air conditioner for automobiles shown in drawing 5 establishes inner mind for an inlet damper 45 between an 
evaporator 14 and the heater core 22, and takes in inner mind. 
[00791 Drawing 6 shows the 5th example of this invention. 

[0080] The air conditioner for automobiles shown in drawing 6 foims a damper 50 between an evaporator 1 4 and the heater core 
22, and makis kiner mind of having passed the evaporator 14 discharge out of a vehicle. In addition, although which example 
mentioned above adopted composition which divides an evaporator 14 with a bridge wall 3 completely, the same effect is done so 
even if it does not divide. 

[008 1 ] Drawing 7 shows the example of invention according to claim 3, and the 6th becoming example. 

[0082] It was not made for the air conditioner for automobiles shown in drawing 7 not to constitute a heat pipe from movement of 
a refrigerant which used gravity like the above-mentioned example, but it moves a refrigerant compulsorily and constitutes a heat 
pipe. 

[0083] That is, the ventilation flue 1 is completely divided into the air course 4 (open air side) and the air course 5 (bashful side). 
Moreover, each air courses 4 and 5 are arranged in a position different, respectively. The evaporator 14 is divided mto partial 14a 
(heat-exchange object) used as the condensation section, and partial 14b (heat-exchange object) used as an evaporator. In 
addition, although a refrigerating cycle device is connected to this evaporator 14 and the same refrigerating cycle as the 1st 
example of the above is constituted, the refrigerating cycle device is not illustrated. Moreover, the opening-and-closing valve 25 
is not illustrated, either. . 
; [0084] Condensation partial 14a, Blois 8a, the heater core 22, and the mix damper 23 are arranged in the air course 4. Moreover, 
Blois 8b, evaporator part 14b, and the bashful air-capacity regulation damper 21 are arranged in the air course 5. 
[0085] The both sides of condensation partial 1 4a and evaporator part 14b are connected through a circuit 36. The receiver tank 
37 and the refrigerant circulating pump 38 are formed in this circuit 36 (refrigerant circulation means). 
[0086] the function explained to ECU26 in the 1 st above-mentioned example « in addition, when it judges with it being the 
environment "are easy to produce cloudiness in a window side, and it is hard to cany out dehumidification by the refrigerating 
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cycle (the degree of low vehicle room air temperature)" , the function which starts operation of the refrigerant circulating pump 38 
is set up 

[0087] However, since a sensor system is the same as the 1 st example of the above, it has omitted from drawing 7 . 
[0088] At the time of heating operation which heats the open air and inner mind with the heater core 22, and heats the vehicle 
interior of a room by this, by ECU26 If judged with the environment condition of being easy to produce cloudiness in a window 
side, and being hard to carry out dehumidification by the refrigerating cycle, while making an evaporator 1 4 sealing by the 
opening-and-closing valve 25 The refrigerant circulating pump 38 is turned on and the refrigerant enclosed with the evaporator 
1 4 is circulated between condensation partial 1 4a and evaporator part 1 4b. 

[0089] By this circulation, it is generated between condensation partial 14a by which division arrangement of the operation of the 
same heat pipe as the time of the 1 st example of the above is carried out at air courses 4 and 5, and evaporator part 14b. 
[0090] Thereby, sufficient heating (air-conditioning) capacity can be acquired like the 1st example of the above, without making a 
window inside generate dew condensation. And since it is a compulsive formula, however the divided air courses 4 and 5 may be 
arranged that is, it cannot be concerned with the physical relationship of air courses 4 and 5, but can dehumidify using the open 
air. 

[0091] In addition, even if it does not use an opening-and-closing valve, an evaporator 14 can be made to act as a heat pipe, 
although the composition which diverted the composition of the circumference of the opening-and-closing valve of the 1st 
example as it was was adopted in this example. 

[0092] Moreover, what is necessary is just to circulate not only this but a refrigerant, although the pump was adopted in this 
example. 

[0093] Drawing 8 shews the 7th example of this invention. 

[0094] The air conditioner for automobiles shown in drawing 8 in the modification of the 1st example of the above The 
ventilation flue 1 which opens for free passage the inlet port 1 1 and 12 which takes in the open air and inner mind, and the 
various outlets 1 3 is not divided. Make a ventilation flue 1 into an air course 4, and the ventilation flue 43 which opens for free 
passage the outlet 41 which carries out opening is separately installed in the bashful inlet port 40 which is open for free passage to 
the vehicle interior of a room, and the vehicle interior of a room side by side to this air course 4. This ventilation flue 43 is made 
into an air course 5, an evaporator 14 is arranged so that this may be crossed to both sides like the 1st example, and the air 
conditioner for automobiles enables it to dehumidify using the low-temperature open air at the time of open air mode (mode 
which introduces the open air). 

[0095] However, the mode change differential-gear damper for the damper which changes the open air as 44 are bashful, Blois 

where 45 circulates inner mind to an air course 5, and 46 changing the mode to a defroster, and 47 show the mode change vent 

damper for changing the mode to a vent or a heater among drawing 8 . . 

[0096] The usual air conditioning of the vehicle interior of a room performs this air conditioner for automobiles using a damper 

44, a ventilation flue 43, the air mix damper 23, the heater core 22, and Blois 8a. And when using an evaporator 14 as a 

dehumidifier, each device is operated as shown in drawing 8 (when it is easy to produce cloudiness in the window side of the time 

of the low temperature of a winter season and is hard to carry out dehumidification by the refrigerating cycle). 

[0097] That is, a damper 44 is changed to the side by which only the open air is taken in, the air mix damper 23 is changed to the 

side which passes only the heater core 22, and it is made for most to blow off in the direction of a foot with the mode change vent 

damper 47 in mode change differential-gear damper 46 row. Both, while operating each Blois 8a and 45, the opening-and-closing 

valves 25 and 25 are closed. . 1 . 

[0098] Thereby, when passing an evaporator 14, after the open air (low temperature air) taken in from inlet port 1 1 carries out a 
heat exchange to this evaporator 14, is heated and is heated with the heater core 22, it blows off to each outlet 13 empty-vehicle 
interior of a *>b*n. moreover, the temperature taken in from inlet port 40 is high ~ being bashful (air of the vehicle interior of a 
room) - when passing an evaporator 14, it is cooled by heat pipe operation of this evaporator 14, and it is dehumidified And this 
dehumidified inner mind blows off to the outlet 4 1 empty-vehicle interior of a room. 

[0099] Even if it does in this way, the environment which dew condensation tends to generate in a window side is correctable. 
[0 1 00] Drawing 9 shows the 8th example of this invention. 

[0 1 0 1 ] The air conditioner for automobiles shown in drawing 9 is made to dehumidify with the 7th example conversely at the time 
of the bashful mode (mode which heats by bashful introduction) of the air conditioner for automobiles. 

[0102] That is, a ventilation flue 1 is made into an air course 5, the ventilation flue 52 which opens for free passage the outlet 5 1 
which carries out opening is installed in the inlet port 50 of the open air which carries out opening to vehicle outdoor separately to 
this air course 5, and vehicle outdoor side by side, this ventilation flue 52 is made into an air course 4, an evaporator 14 is 
arranged so that it may cross to both sides, and when the air conditioner for automobiles is the bashful mode, it is made to 
dehumidify using the low-temperature open air. 

[0103] In addition, operation of dehumidification only differs [ that the position of a damper 44 is only arranged in the position 
which incorporates only inner mind, and ] from the 7th example, and since the rest is the same, explanation of an operation is 
omitted. Drawing 10 and drawing 11 show the 9th example of this invention. 

[0 1 04] The air conditioner for automobiles shown in drawing 10 and drawing 1 1 is what applied this invention to the type with 
the evaporator 60 for rear air-conditioning, and if it states further, it will be made to dehumidify besides forming an evaporator 14 
in front air-conditioning of an automobile like the 1st example using a heat pipe operation which was described above using the 
evaporator 60 for this rear air-conditioning. 
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tO 1 05] Specifically, the refrigerating cycle of the air conditioner for automobiles with such two evaporators 1 4 and 60 comes to 
connect evaporators 14 and 60 between a receiver tank 16 and a compressor's 18 intake side in parallel through refrigerant-pipe 
19a, as shown in drawing 10 . 

[0106] Then, the opening-and-closing valves 25 and 25 are formed in the close outlet side of this evaporator 60, and it enables it 
to seal the interior of an evaporator 60 like the 1st example. And like the example mentioned above, this evaporator 60 is stored 
in air course structure, as shown in drawing 1 1 , and an evaporator 60 is made to act as a heat pipe, and it is made to dehumidify, 
as the previous example described the blow-off assembly of a rear side without the heater core 22. 

[0 1 07] namely, rear one by which 1 a was divided into the air course 4 of the for the air course 5 for bashful, and for the open air 
in the interior when explaining drawing 1 1 - it is the ventilation flue of business The bashful inlet port 63 opened and closed with 
the damper 6 1 which changes introduction with the open air as the left-hand side of ventilation flue 1 a is bashful, and the inlet 
port 62 of the open air are formed. The above-mentioned evaporator 60 is formed so that the posterior of this damper 61 may be 
crossed to the both sides of an air course 4 and an air course 5. Moreover, it is made to have led to the portions of each air course 
4 of the posterior of this evaporator 60, and an air course 5 similarly at the outlet 66 which carries out opening to the vehicle 
outdoor which Blois 64 and 65 was formed and prepared shyness and the open air in the right-hand side of ventilation flue 1 a, the 
outlet 67 which carries out opening to the vehicle interior of a room, and the outlet 68 which carries out opening to the vehicle 
interior of a room. In addition, 69 is a damper for [ of an outlet 66 and an outlet 67 ] changing. 

[0108] What is necessary is just to operate each Blois 64 and 65, while according to the blow-off assembly of this rear side 
setting a damper 61 as the position (position shown with a dashed line among drawing 1 1 ) where only inner mind is taken in and 
operating a refrigerating cycle, when air-conditioning the vehicle interior of a room. That is, inner mind that he was ingratiated 
from inlet port 62 blows off to an outlet 67 and 68 empty-vehicle interior of a room .through the damper .69 changed to the state of . 
a dashed line, after being cooled by the heat exchange, when passing the evaporator 60 for rear air-conditioning. 
[0 109] Moreover, when dehumidifying using the open air using the evaporator 60 for rear air-conditioning, each device is 
operated as shown in drawing 1 1 . 

[0110] That is, a damper 61 is changed to the mid-position and the position which circulates air courses 4 and 5, without mutual 
. being mixed by the open air by getting it blocked as it is bashful, and changes a damper 69 to the position where the incorporated 
open air blows off to vehicle outdoor as it is. Both, each Blois 64 and 65 is operated and the opening-and-closing valves 25 and 
25 are closed. 

[0111] Thereby, the open air (low temperature air) taken in from inlet port 62 blows off to outlet 66 empty- vehicle outdoor, after 
carrying out a heat exchange to this evaporator 60, when passing an evaporator 60. moreover, the temperature taken in from inlet 
port 63 is high - being bashful (air of the vehicle interior of a room) -- when passing an evaporator 60, it is cooled by heat pipe 
operation of this evaporator 60, and it is dehumidified And this dehumidified inner mind blows off to the outlet 68 empty-vehicle 
interior of a room. 

[0112] Even if it does in this way, the environment which dew condensation tends to generate in a window side is correctable. 
[0113] Drawing 12 shows the 1 0th example of this invention. 

[0114] The air conditioner for automobiles shown in drawing 12 is the modification of the 9th example. 

[0115] this example forms air cleaners 70 (a filtration formula, electrostatic formula, etc.) in the air course 4 for bashful [ of the 

air conditioner for automobiles shown in the 9th example ], carries out clarification of the inner mind which blows off to the 

vehicle interior of a room, forms a dashboard 7 1 in the interior of an evaporator 60 further, and passes an evaporator 60 ~ it is 

also made for the open air not to be mixed as it is bashful (in order to raise a dehumidification performance) 

[01 16] In addition, if it is in an air course 4, even if you may install in any position and it will prepare both sides, you may make it 

form an air cleaner 70 ranging over air courses 4 and 5 further. 

[0117] Drawing 13 shows the 1 1th example of this invention. 

[0118] The air conditioner for automobiles shown in drawing 13 is the modification of the 9th example. 

[0119] this example divides into a bashful and open air side the intake section of the air conditioner for automobiles shown in the 
9th example, makes the intake section by the side of bashful only for bashful, and makes the intake section by the side of the open 
air the structure of changing inside-and-outside mind with a damper 80. 

[0 1 20] In addition, among drawing 13 , as for 8 1 , the inlet port of the bashful side intake section and 82 are the same, and the 
bashful inlet port of the open air side intake section and 83 show open air inlet port. 
[0121] Drawing 14 shows the 1 2th example of this invention. 

[0 1 22] The air conditioner for automobiles shown in drawing 14 is also the modification of the 9th example. 

[0123] this example divides into a bashful and open air side the intake section of the air conditioner for automobiles shown in the 

9th example, and establishes the structure which changes the open air to each intake section with dampers 80 and 88 as it is 

bashful. 

[0124] In addition, the bashful inlet port of the bashful side intake section and 86 are the same, and 85 shows open air inlet port. 
[0 1 25] Drawing 15 and drawing 16 show the 1 3th example of this invention. 

[0 1 26] The air conditioner for automobiles shown in drawing 15 and drawing 16 is the modification of the 6th example. 
[0127] Although the 6th example was prepared in the air course 4 and air course 5 which divided the evaporator 14 and were 
arranged in a different position, respectively Unlike it, this example forms an evaporator 14 in either the air course 4 arranged in a 
different position, or the air course 5. The evaporator 90 (heat exchanger) of the exclusive use for using it by the dehumidification 
(dehumidification using the open air) which used the heat pipe for another side is formed, and an operation of the same heat 
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transfer as the 6th example is formed. 

[0128] That is, as shown in drawing 15 and drawing 16 , the expansion valve 1 5, the receiver tank 1 6, the condenser 1 7, and the . 
compressor 1 8 are connected to the evaporator 1 4 through the refrigerant pipe 1 9, and the refrigerating cycle circuit is 
constituted. 

[0 1 29] On the other hand, the evaporator 90 only for dehumidification is formed in parallel with an evaporator 1 4 through 
refrigerant-pipe 19b to this refrigerating cycle circuit The refrigerant circulating pump 38 is formed in the closed circuit which 
consists of this evaporator 14 and evaporator 90. Moreover, the three-way-type selector valve 92 is formed in a connection with 
each refrigerant pipe 19 of an evaporator 14, respectively. It is carrying out for circulating the refrigerant from a compressor 18 to 
an evaporator 14 by the change of these three-way-types selector valves 92 and 92 at the time of air conditioning. Moreover, at 
the time of the dehumidification which similarly used the open air, a closed circuit is constituted between two evaporators 14 and 
evaporators 90, and it enables it to circulate through a refrigerant between an evaporator 14 and an evaporator 90 with the 
refrigerant circulating pump 38. 

[0130] Thereby, at the time of air conditioning, the refrigerant breathed out from the compressor 18 constitutes the air 
conditioning cycle which circulates through an evaporator 17, a receiver tank 16, an expansion valve 15, and an evaporator 14, 
and air-conditions the vehicle interior of a room (an evaporator 90 and the refrigerant circulating pump 38 are not used). 
[0131] Moreover, whui dehumidifying using the open air, a closed circuit is constituted between an evaporator 1 4 and an 
evaporator 90, and the refrigerant circulating pump 38 is operated. Thereby, a refrigerant is compulsorily moved to an evaporator 
90 from an evaporator 14, and an operation of a heat pipe which was explained also in the 6th previous example is realized. That 
is, the air of the vehicle interior of a room will be dehumidified by the evaporator 90. 

[0132] However, in drawing 15 and drawing 16 , about the same portion as the 6th previous example, the same sign was attached 
and the explanation was omitted. 

[01 33] In addition, it cannot be overemphasized that the structure of each example shown in each example shown in the 
above-mentioned structure (the 6th example, the 13th example) of the forced-circulation formula of invention of a claim 3 at 
mentioned drawing 4 or mentioned drawing 6 , drawing 8 , or drawing 14 may be applied. 

f0134] Drawing 17 or drawing 22 shows the example of invention according to claim 4, and the 14th becoming example. 
. [0 1 35] The 1 4th example controls the amount of bashful introduction to the amount of open air introduction, and prevents 
generating of dew condensation of a window inside so that it may ask for the dew point temperature of the portion to which the 
heal exchange of the open air and the inner mind is carried out and may become this dew point temperature. 
[0 1 36] Specifically, the following structures are adopted. 

[0137] A ventilation flue 1 has one set of Blois 100 (thing which comes to link a fan 102 with a fan motor 101 directly) on 
left-hand side, and has various kinds of outlets 1 3 on right-hand side. The evaporator 14 and the heater core 22 with air mix 
damper 23 are formed in the interior of a ventilation flue 1 from the Blois 100 side. Moreover, the damper 105 which changes 
bashful introduction besides the inlet port 103 for bashful and the inlet port 104 for the open air and introduction of the open air is 
formed in the intake action of Blois 100. In addition, 105a shows the drive motor of a damper 105. 

[0138] The duct 1 06 which introduces the open air is connected to inlet port 1 04. This duct 1 06 consists of L character-like ducts 
of a two-piece-housing formula, as specifically shown in drawing 1 8 or drawing 20 , one side 106a meets horizontally, and is 
arranged, and it is made to be arranged along the vertical direction in side 106b of another side. And opening formed in this 
bottom edge is connected to the intake section of above-mentioned Blois 100 currently installed to the lower part side of the body 
107 of an automobile. 

[0139] The inlet port 109 for the open air is established in the left-hand side approach of an up wall, and the inlet port 1 10 for 
bashful is established in the top edge of a duct 1 06 at the right-hand side wall Moreover, the top edge of a duct 1 06 has 
penetrated % ciashboard 1 1 1 (what divides the outside of the vehicle interior of a room into the front side of the body 107) which 
constitutes the body 1 07, as shown in drawing 19 , it is made to face it the open air from the pore 1 1 2 which established inlet port 
109 in the body 107, and is making the vehicle interior of a room face inlet port 1 10. In addition, 113 shows a front window. 
[0140] In side 106a of a duct 106, the heat-exchange plate 114 (equivalent to a heat-exchange object) is formed so that an outlet 
1 09 and outlet 1 1 0 side may be divided. The 1 st air course 1 1 5 is constituted to the space by the side of the inlet port 1 09 divided 
with the heat-exchange plate 1 1 4, and the 2nd air course 1 1 6 consists of this to the space by the side of inlet port 1 1 0. Moreover, 
the heat-exchange plate 1 14 consists of light-gage strips of high heat-conducting characteristic, and has been made to carry out 
the heat exchange of the open air from inlet port 109 which flows the 1st air course 1 14, and the inner mind from inlet port 1 10 of 
flowing the 2nd air course 1 16 through this heat-exchange plate 1 14. In addition, the gutter-shaped dew condensation receptacle 
1 1 7 with which inclination was attached to the whole lower part of the heat-exchange plate 1 1 4 is formed, further, the wall of the 
duct 106 bottom is penetrated in the bottom of the dew condensation receptacle 1 17, the drain discharge pipe 1 18 is connected to 
it, and it enables it to have discharged outside the dew condensation produced on the front face of the heat-exchange plate 1 14 by 
the heat exchange. 

[0141] Furthermore, it is located in the edge of the heat-exchange plate 1 1 4, the damper 1 1 9 for changing the distribution of air 
capacity (decided in Blois 100) which flows the 1st air course 1 15 and 2nd air course 1 16 is formed in side 106a, and it enables it 
to have changed the amount of bashful introduction, and the amount of open air introduction from the variation rate of a damper 
1 19. In addition, 1 1 9a shows the drive motor which drives a damper 119. 

[01 42] The cloudy limit line is memorized by ECU26. The cloudy limit line specifically blooms cloudy with a curve from which 
inclination differs the whole vehicle speed as shown in drawing 22 , for example, as it is shown by "20 km/h M and " 1 00 km/h" in 
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. the humidity value A of the midpoint of a comfortable humidity field, and the limit line is expressed. The cloudy limit line of such 
a humidity value A is memorized. However, Tr is bashful (vehicle room) temperature. 

[0 1 43] The function to ask for the dew point temperature t3 (equivalent to the temperature according being bashful to heat 
insulation mixture of me open air) of the heat-exchange plate 1 14 is set to ECU26 from the absolute humidity Xa which bloomed 
cloudy according to outside air temperature Tarn, the vehicle speed, and the vehicle room temperature (tr), and was read in the 
limit line. 

[0144] The amount Gl (for example, the value in the whole vehicle interior of a room what m3 / h) of open air introduction 
defined from the required gas exchange is set to ECU26. 

[0145] the amount Gl of open air introduction which furthermore serves as the dew point temperature t3 for which ECU26 is 
asked, the vehicle room (bashful) temperature Tr detected from the room temperature sensor 27, the outside air temperature Tarn 
detected from the outside-air-temperature sensor 28, and the predetermined set point from the amount G2 of bashful 
introduction The operation expression for which it asks is set up. 

[0146] In addition, in ECU26, it is this dew point temperature t3. The amount G2 of bashful introduction which followed The 
amount Gl of open air introduction A setup for asking for the damper position of the damper 1 1 9 corresponding to the 
distribution ratio is made, and it is the amount Gl of open air introduction. The receiving amount G2 of bashful introduction It 
enables it to have controlled. 

[0147] The flow chart of explanation of the control which carries out heating operation is shown carrying out dehumidification 
when control of this dehumidification heating operation, i.e., the dehumidification by the refrigerating cycle, is not expectable to 
drawing 21 . 

[0148] That is, first, if the switch which starts "dehumidification heating" from control-panel 26a is operated, ECU26 will read 
the environment condition of the present automobile from various sensors, as shown in Step SI 1. That is, the detectihg-signal ' 
empty-vehicleTOom ^bashful) temperature outputted from the room temperature sensor 27 is read, and an OAT is read in the 
detecting signal outpuUed from the outside-air-temperature sensor 28. 

[0149] Subsequently/as Step SI 2 is shown in a map, for example, drawing 22 , it is a certain vehicle room temperature trl. 
Absolute humidity Xa corresponding to the outside air temperature which can be set, and the outside air temperature Tarn from 
the cloudy limit line which has the inclination according to the vehicle speed using the relation of absolute humidity It reads. In 
addition, it is shown that dew condensation produces the cloudy limit line in a left-hand side field bordering on this line. For 
example, while the automobile is running by "vehicle speed 100 km/h" by outside air temperature alpha, and while the automobile 
is running by "vehicle speed 20 km/h" by outside air temperature beta, the middle absolute-humidity value A of a comfortable 
humidity field is read from Intersections X and Y by each. 

[0150] Setting to Step S I 3, ECU26 is a dew point temperature t3 from the absolute-humidity value A. It asks. 
[0151] It sets to continuing Step S14, and is the amount Gl of open air introduction. It sets up. Specifically, it isthe amount Gl of 
open air introduction about the required gas exchange decided by the size of the body 107 etc. It sets up by carrying out. Of 
course, the required gas exchange of the total crew of an automobile is calculated from the required gas exchange per crew, and it 
is the amount Gl of open air introduction. You may carry out. 

[01 52] The amount G2 of bashful introduction required to make it a dew point temperature t3 from change of the state of heat 
insulation mixture of the moist air in Step SI 5 It presumes (it is because the degree of vehicle room temperature begins below by 
the dew point temperature on the heat-exchange plate 1 14 and dehumidification is performed). 
[0153] It is made by giving various kinds of values to the following ** type by this presumption 
[01 54] G2 =G1 (Tam-t3 )/(t3 -Tr) (m3 /h) < 

However, t3 It is the temperature by heat insulation mixture of shyness and the open air, and is equivalent to a dew point 
temperature. 

[0155] Specifically, -Gufeide air temperature Tarn is "0 degree C" and the amount Gl of open air introduction. "50m3 /h", and the 
degree Tr of vehicle room temperature are "25 degree C", and dew point temperature t3 If "12.5 degrees C (absolute humidity Xa 
is abbreviation 0.0009)" The amount G2 of bashful introduction It calculates with "50m3 /h". outside air temperature Tarn "0 
degree C", the amount Gl of open air introduction "50m3 / h", and the degree Tr of vehicle room temperature - "23 degrees C" 
and dew point temperature t3 if " 1 2.5 degrees C (absolute humidity Xa is abbreviation 0.0009)" - the amount G2 of bashful 
introduction It calculates with "60m3 / h." 

[0156] Subsequently, ECU26 is the calculated amount G2 of bashful introduction the account of a top at Step SI 6. Drive-motor 
11 9a is driven so that it may ask for the position of a damper 1 1 9 and may become this damper position from the becoming 
air-capacity distribution ratio (inside-and-outside mind ratio) at continuing Step SI 7. 

[01 57] Thereby, a part for the moisture contained bashfully is removed by the open air which flows the 1st air course 1 1 5 and the 
heat exchange which flows the 2nd air course 116 of being bashful performed through the heat-exchange plate 1 14 using the 
low-temperature open air (dehumidification). Specifically, dew condensation arises on the front face of the heat-exchange plate 
1 1 4, and bashful moisture is removed. 

[0158] Thus, even if it controls the amount of bashful introduction, it uses the heat-exchange plate 1 14 and it dehumidifies inner 
mind positively using the open air so that it may become a predetermined dew point temperature, the same effect as a previous 
example is done so. 

[0159] Moreover, if absolute humidity Xa is a value in a comfortable humidity field, since comfortable humidity can be 
maintained, it not only prevents generating of dew condensation, but there is an advantage which can maintain the fresh feeling 
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'[01.77] 

[Effect of the Invention] Sufficient air-conditioning (heating) capacity can be acquired without making a window inside generate 
dew condensation without increasing a gas exchange unnecessarily at the time of air-conditioning operation under the 
environment where according to a claim 1 or invention according to claim 4 it is easy to produce dew condensation in a window 
side, and a refrigerating cycle cannot operate easily as explained above. 

[01 78] And in addition to this, since it is a compulsive formula according to invention according to claim 3, it is not concerned 
with the physical relationship of the 1st divided ventilation flue and the 2nd ventilation flue, but the effect that dehumidification of 
the vehicle interior of a room can be performed using the open air is done so. 
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PURPOSE: To prevent effectively the mist on a window giass inr.er surface while 
the air-condiricnir.g device is in the inner air mode. 

CONSTITUTION: The relationship between the outside air temp, and the on/off 
temp, of a refrigerant compressor 13 is stored in a microcomputer installed 
in an air*conditioner control' device 6. This relationship is such that the set 
value of the on/off temp, of the refrigerant compressor 18 sinks continuously 
with a drop of the outside air temp, while it is between 0"C and 5 S C. The on/off 
temp, spacing of the refrigerant compressor 18 is set to VC when the outside 
air temp, is over 5*C t and the spacing is set to 0.5'C when below 0*C, and be- 
, rween these values (O'C to 5'C), the setting is such that the spacing lessens 
continuously with a drop of outside air temp. 
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? 3 c ^EBSulBEtJE fC 7*n v^E- ? 3 c WEKjI 
7*D7*Bi. -71216131887 (0. 

[00 14] rnv^-^.3 afcti. Mm.m% <fl 20 

*A*itt^AP9fcjWft*SiiTV»*l:#K:. 
Pt- KWBtTrtSWAP 8 tJ1-jR»An 9 fc £S& 
WtHBM-6lWftfl»y W< 1 O#0t&S4£ffi Oft 

[00 15] 79 h2«TS§Bfc:U. f'7o^;^h 
2a. 7x-f^.^^h2b. 7-/h^H2cCM$ 
*lT. h 2 a-2 c coftSSSa^SfiKMP-f St 

^D^^^aipi 1. 7x-rxiKajpi 2. 7-y MKaj 

□ 13fc$fttH4. 30 
[00 16] f7D^y?h2at7i^X^h2 

b o±aaBjna»=tt. hwbp kkjs t tf 7 ox * 

^h2ak7i-( X^? h 2 b SSttftCnm-fS 

w&umyy^iAtmmu&m.^mhtix^ 
fcjctx 7 y h 2 c tinmthw&uqmyvn 

[ 0 0 1 7 ] T7ax?W£,Q 1 1 liUKdJSSW)' 

sttftoaw?.* i 6ti>ia?->TK* aw* s^mps 
n. 7x-YXPxtbpi 2<siKai2m* { ^»coiiwsB^[6j 40 

**->T«>{B-f J:-5CBPSft. 7 7 MftiiJP 1 3I« 
a^tfJWtoJfcjBttfcfofr-j-CiK* UJ-TJ: d CUPS 
tiXWh. 

[0018] xA^u- ? 4 tt. *«9lOfc*W8T* 
oT, 53SJW||3^T80K)^h2rtfci»**i, jMJH 

2 3*fiMW4B*Ol«TCfc*. 
[00 19] MXiM ?^2 3ti. xA*U-?4a»6 
3>7U<y*l 8. ^-'J^t^ 1 '9J:0»ft*« 50 



1^3^7-6904 5 

4 

2 2 fctfl/CXJ^-* 4 MMbPffflH' S J: 

iizftm^Aizx^ximzixzhnTJbz. *u 

otitic i<0-C*>&. W&7y-v*\ 7tt. 7y>/i-m 
mm 2 5 £tf LT E C U 6 **>OMMI*£&'?l >T 

[0020]t-*375t±. *ft!&0>ft&¥ ST* -? 
X. x^U-*4OT«M0r?h2rtfceRSil. 

rtflwwojwawctfliaitt lt t 37 5 t>m?& 

ft*3S*Wt-*375S:iBi]LT^*A4/*x»2 

;UB2 6 *5iifrfi2ES*fc h-?37 5 5r3B&-f?> 

[0021 ] ECU6U* CPU. ROM. RAMg£ 
rtKU @2t*L3t«J:-5C. xT3>Hf^'C*^2 8 

<0&ifcffi^A9Jj$fi.&. ECU6<±. i*ift«0 

0. ttffiP^^WU 4 . 15.X7i7?X^M 
2 7 ^raiTS-fl--^-:? 2 9. 30. 3 1. i*S® 
3c07'n7 ; E-^3c&igi!rf57'Q7ffii!)lEl»7. 
•fcVTO? 7 v f - 1 7 tmmth ?y-y f-SBifileJft 2 5 

[00 22] ±ie-tyti:LT<i. rt^ffl-t>^3 2. 
>F«a-«:>ir3 3. BW-fe>^34. i/^ajt/V 

■fey^3 2(i. WlOflUe (l*J$«).Tr«:«lJU 

«««*>"t3 3ii. *m<w£gfr&g.&iZ*fStX'f> 

iBKCIB tfc«ffifl» t EC U 6 • 
[0023] B8t-fe^-*34li. «S6l*ifcAltLfceit 

U6tcaS7JtS. x/^iSS-fe>"tf3 5<i. *^cO^ 

oiMeiwj*iar*-»t. xywfi/-^4r»as*i* 
asu *o«Haa*KyKtfc«aj«*tEcu6fcai* 

407^yaS^^aJt.5JSS : t>"f"Ct^V^ ^g-t 
y^36(i. (*!««<SIRI^aW<cO*jaTwS:^iiiL. * 

otwiiaaize t^^ibfi#S: e c u 6 (awn-* . 

[0024 ] XT3y^U^28<i. mgrtO-O- 
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[0029] MSf.t , )ffioBfiiarreOFF2?)& 

««HttB*Kitetsa t sxiX'htui^xu—? 4 coy 
nxhi&JK*<-9'COfc*\ Z<0i§J££ , )^i&&. (M 
Hi- I OX:) fcTeOFF2£|&j£tiT.tfJi^. 

*4<07oxh;®&A<-i ix;«9fctf>, >)& 

10 UiSJg (0l^.tf- 1 0*0 (CTeOFF2S-|6g-tixtffi 

&;fttfXA'tfU-:M07DXb&Jg#- 1 3*COJt 
^iSJgJ: Oi^iSJg mm- 1 2*C) CTeOF 

SrSSfflftJ: 9«l*B«MrreOTO*fi^»*CRJt ' 

[0030] cmmmvipm ivtz. zco&mm 

- M73 > 1 <r>tti&£0 1 &u L@6 CS^V vrfS# 
. ECU6JJ. /-7/3 VX-Y yf-tf* 
20 y^ft&fc^fSrn^ASrX^-hU 15WD- 

[0031 ] 9ff. 4 7-?^Kt I 

(Xf77Sl) . iKC. iB*K£x-f -7^-3 7*^15 
£i£gTset ^Sl^iitf (Xr-yTS2) . It^T. $ 

rtm?£-fe>-?3 2T-^ffi$^rt^T r , M-§ttg-fe>- 
•9-3 3 TlSiii £ft£*l-§«£Tan. Blt-b y-t 3 4 "C^ffi 
£;futB3ffiTs . xy<ttia§E-tyiT3 STStaiSiifc 

7j<?gTwSrgg^ia ! 0 (Xf^rS 3 ) . 
[ 0 0 3 2 ] fcic . ±3£0 J: -) K E C U 6 (cR*&X,*f 
«U*f-^.(rtJRaTr, HJWTai, B«*T 

s) fcjaT^»io*(c«-?v»T. mspy^ai-fs 

[fSU 

ViBfltiUETeON2 (Te0m+2X::mHi-8X:) * 

TA0=Kset • Tset -Kr • Tr-Kam- Tam-Ks • Ts+C 
[ 0 0 3 3 ] £ £ X\ Kset JiajHSS^-f V. Tset «T»fci6&T7o7*E*8^4fc*>^»Pira(c* 
tta*RgX-f v f- 3 7 rRjeSftfcRjSML K r <i 40 -2V vc . £'I>5S7 7>3b cOJSftSrlS^t S . -f frfc 



<7)|gi65-ECU6t:Jg^-SxT3>-X-f-/f-38, IK 

9, *&cre-FfcflJ , )*i**&a*-KflHrX'f -y 

f-4 0 , &l>5£7 y y 3 bfDBi^lBfiif'tS 7 r X*4 
s xf-4 lt5j:W7^ y-M 2$?#i&«t4>*VO*S. 
[00 2 5] .1.1 T\ jf-hxT^yS^^KO^yrp 
•vfl 8<?)7aZh/j<yb®imzi\'>XffiiJtti>. EC 
U 6 li . 0 3 C0$!|«l1fttt^ UzX a fc , xAfcjg£-t 
H3 5 OX/^gJgT e CJE tT 9 5 -/ -7WIS8& 2 
5SrtflT^!$?7-y*17£;J-y. *7ti> 
*>T. nyrP7-tl8<0S«si3«t^agOff±t»JtS 

■yt-f&WSrtf-j. frfc. ny^l^y* 1 8li. xrny 
X4 v + 3 8Z±mz£0®.m?yv J f-l 1**7 

[0026] JUW&Cli. 0 3tf)(BW*ttfc* W: J: a 
K. xAftS&b>^3 5Ox/<&SATe0f. 3^7' 

Uvt 1 8£D^jt^SJg^ii8<OBt5^TeOFF1 

(Witf 3*C) aTfcfiTUfcBfc. 
2 5 tTm®7 7 y f- 1 7 2r^7"f fc CJ; 0 3 
yy-Uyf 1 803©£3:f?it (*7) 

[ 0 0 2 7 ] H3fO»Jffll^ttC*L^J: o fc. x 

1 8 OJIlK^iaJtOji^cT) SSfSJgT e ONI ( = T e 
0FF1+ 1 *C : MZ.H4X:) ELbKiflLfcBfc. ^ 7 y 
•f-igi»Il]^2 5&^LTmE8^7 7^-l 7&3j-y-fSCl 

[00 28] ^rfe s ^^HiS^W^yrP-y^ 18(07 

^.<f 5*C) WTCffiTLT^I)^. El*L=5riW 7- 
•yv 3 >X-f v + >b*>LX#t>-£Rm (Mi.(f 5^ 
ra ) j6^3W* * -C. 3 V 7* U -y 1 8 c0f?±^igJt 
Sril^J: tXav^B^SJSTeOFFa 1 0*C) t 

f L , 3 V -y -t 1 8 ^jIKJI^aJSSrji^ J: 0 ffi 



rt«a^-f t r lifimffl-fcy?- 3 2t-^ai§n7ti*i 

Kaml#f.Sv$S7-'4 >\ Tainl^^a-fey-ifS 3T* 
«aBS*Lfe^Sa. Ks(SBIt^>, Ts(iBI*-ty 
-«f 3 4Tl&i!£i"U:Blffi. C(iffiE^aT'*S. 
[0034] ^v^t. WEttS^TV^iBiBKajaa* 



•f&7"D7«E5-ia^-fS (X-f yrS5) .>LT, 
[ft2] 

SW= { (TAO-Te ) /(Tw-Te) } xlOO (%) 
[0035] CCT'. Tet'ixAf£SJg-fe>~9-3 5Tlfc ★MltCEtTlRaiP^- K^^-TS^^SPIfltW 
ajSfutx/^fcfflJK (xAjKV-^40»flJ»jfi ffiP^-HW^x-f -/f-3 9^0iRaiP<!Jgx-f y^-O 

)■. Twl±fciE l *yV3 6X^lhZtltzfc&X't>Z>. IkfetiLmzm^^X . lRaiPt-K$-^-f S (Xf7 
[0036] act. TOiEttS*lTV*4B!t*ffia*T*» 7"S7 ) . <Jct. ^«>EflS<lTV^4B»Kajffl«T« 
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an^-HSr^-rs (xf--yrs8) . *lt. 

S9) . 

J00 37]&K. l?a^T-/7-S5~S9T^SL 
ttMfflft^£7D75EIi&[H]S§7, 1f-tf*-:?2 9~3 
1 is «t tf? 7 -y nWiMM 2 5 ^(cai* LT^'DoS 7 t 

^ 3 b . mssfimyw* 1 o . Bk&nmyyi 1 

4. 1 5fcJ:tfXT5y?x^yvt2 7£tW$-tf.&£: 
fttayru-yfri 8<^flS?7«/?-l 7£*>\ :*7 

■fl) (XT77S10) . 

[00 38] mz. X-r-yrSlO^a^rUffLT*' 
f"/7S 11). "^WWKIS^NoWJg^WiSiJ^ 

[ 0 0 3 9 } &C: . EC U 6 fcfcttS 7 Q7. h^? -/ h»| 

<^)ia6 co7 o— f -v - ma 5^7 D-f--v- h<7)xf- 

•y7-S8£95*JI*<**7L£t hfi. 

[0040] 5tr. i«j«aw«tt»*«ratt«ft.T3&»^. 
0^0^-7X3^ ffmy ( ig • on) § 
ft.Ta»£-£p«atb (H*.tf5»ra) #sai/cn* 

2 l«f!Bfte**fYe sW«*tU. X73VX4 y-f- 

-yf-- ON) $ fit O 
2r¥'JKff^-'5. (X-f-yTS2 2 ) . Z<DZt-/7S 2 2<F> 
flMI&*& , NoO»£fcfct. 3y7U7tl 80fttt7 
7-yf ^7£*7 (OFF) -*-&Mfl|g#*iltflLT 

UT77S2 3) . yuxvfi-vmmfovh. 

[004 13 4fc. X-r-yTS2 2cOWBfg** { Ye s 

«ffi«B^5vf-i7*«3ry (on) $n 

TOS^S^WBfTI) (Xf-y7'S2 4) . CWf 
•y7 , S2 4c^Jffif*£#Ye s<73*£fctt. XM'&i&g 

* 3 5 Tttffl S flfcx; <ft ffl*T e #S&<0 g 

ffiTeOFFl MW3X:) OTfcffiTLT^Sa>S*>£ 

WffirfS (Afv7S2 5) . 
[00 4 2] ;^f77S2 5<^MBiiS* f Ye s<0 

T S 2 5 ^^JBiJSm/AN o f5«£C ti . 7 O X h # ••/ h 

[00 43)4*:. X-f y7-S2 40¥'M^** { Noi7) 
xv<f^gJ^-feyt3 5*^OX7N-miSJgTe 
3«i*OBi»ittRTeaNl (Mitf4r) W_h^Jb#L 
TO&*>5*»5:*ijBf-fi (xf77S2 6) . Z<T>7^ 



(5). ttHIT7-6 9 0-4 5 

8 

77S 2 6 OWflS«4»Y e sO«&£l:t. 3 >-7V -y 
•*18<om8577v-7-17£#>- (ON) -fiWaWB* 
£SMjtT (Xf-y7*S27) , VUXYij ••/ \*W®% 
tWt*. 4fc. ^rv7-S2 6<0|'JtW^S3& { No£O%^ 
(Ctt. 7 DX -y h$Jffll?rfttt& . 
[0044] 4fc. ^fv7S2 1<9«Jt&*#No<0 

?&KTA (Witf 5X:) JaTfcttTLTVi*jW5jW&« 
BSfi (AT-/7S28) . d<0^-r-/rS2 8O«B)r 
10 SIK* { NoOl&&Wi. *x-yTS2 2e9J!UIfc#*rf 

[0045] 4fc. XxvrS2 80«fii£Jll#Yes 
SaEW8^5-»f-l 7*>'^y (ON) $il 
TV»**>5a6»*fWW* (XT77S29) . Z<OXt 
' 77S 2 9*>nffil&fcPYe s«5*6fcli. xA&iSJE 
-b^3 5*»4.Wt/<tt«BBETe «i#J: "jfiv^aaa 
j£TeOFF2 (0UHT- 1 OX:) J3lT«ffFLTH*a»5 
*>£fJBrt& (Xf"/7 - S3 0) . ;^f77S3 0 
nnW&m^e sOJIdtli. *tv7S2 34>«I 
20 t^fft-S. 4fc,^r-y7 , S3 0<0flBfSSA I NoO 

[0046] 4fc. ^■f yrS2 9^WBi^* { NoO 

iZlLftLX^ZA^frZPlWrt 5 Uf?7S3 1 ) . 
w<73^.r-y7"S 3 l«OfJBr^m* J Ye s^^tli. X 
T-yrS2 7c7)«lS(^ ; }T-r-S.o XT77S3 1 
<7)«Bi^** J N o 7DXh*7h tm^ft 

30 [0047] OtnX o a»*t«* U^ftfc^Ml 
iSTanDm^<oa«T-A (Wi.tf 5X:) JjlTtCfiTLT 

^*^fg^7KS <Mi.if4 ox:) tfBttiir, 
7V-yiri 8tf)ffjti&*jftK*a«J: 9fiv»B«iaaET 
eOFF2 (Witf- 1 OX:) t5KS6T* J: '3 K Ut 
4fc.' a^Wtl 80Slclg^igJ^5:3l^J; Offiv^ 
eSiSJKTeON2 (0|x.tf-8X:) tSSE-f*i"5tL 
40 TV^. 

[0048] iiit J: •) . ^«flT»K6W£«)iBKTA 
(ffiitrsiC) UlTtffiFLTt. 9ff J: Ofg^eM 
STeOFF2 (Mxlf- 1 OXJ) HTtfiT-f *4Ttt3 

U — 9 4 rt CSa-T & t ^ b 2 rtt *SWAjfl|lt 

[0049] (Hffi0ik9*!>£) Ltztf->x . swmm 

50 4/-7ys VX-f •yf-^^-y-ri.^MWWSfel!)^ 
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1 0 



9 

^STan^^iggTA («itf51C) .JUT 



aw^ts-et. mbi\^mimt:iToztz< ais [0053] 



[0 0 50] glWdflst-hxrayitt. *Wl 80ffjt»waft*attJ: 9fi»gfl«Jtt:tt)&*-«£ 

iSTami^co^KTA (WiJfS-C) OTtzfiTLT fcCJ: 0. &»#K<97d;?. Y<rM!ttfctf 7 

If 5 #ia ) Mffil-T « i TOIB t . x> \'fcfij£T e AOI 10 [ BBWMt&Vm 1 

*.k 9ffv>B*SMTeOTOTfc«Ttfck*fcU« [01 J zaftmtfffr*t:&imm*-hx.7ay0)M 

a^9vf-17t*7UT3VTl"ylM80fMS*ff B&fllit£*U:8§fi£0T££. 

h SfifohTS . hx73> 1 oHftBS [03 ] x/q*aK£*rf 6 7 ax b/j -y b®\Wm.Z 

[005D c£»«n iwiattrctt. Aflmn<oi6. [04 ] 9ffi^B«s*£#ra*oiTO**L 

itfS*aK*a*J:Oft^Biia**=»iLTtA^. l a»*ffl*-hx73^(*Wffl2«W«««) 

Sfcfc. xays-dJMfoi^tcai'rU'ytOffjt 2 

[0052] zemmx'U. fim&k lt»*im e ecu (grass) 

^/UcOxyC.ifU-^^v^*<. ftffl^&i: LT^/Uf- 17 «®^7-yf- 

x3WOffr^ft£J8vvtfc£v\ fcflj^gto 30 18 ayrv-yV 

fttnmjitf* y. * 7fzVT% < . mi \u vi <- ?iz 33 ^aa-t y-r ( £&t&i£&ii#R ) 

£9. S**J^:3y7V-y Wflffl?- &&IX. tiitl 



[03] 



[04] 



ON 



3 >?t/ rtf 



OFF 



Ttm Te0€ TtOfFl TtWI 



x '< ii o i <r> 




- 5 



a <r) 
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ABSTRACT: 

PURPOSE: To preyent frost of an evaporator, and remove 
cloudiness of window 

glass even when a car outdoor temperature is lowered to a 
prescribed 
temperature or less . 

CONSTITUTION: A heater core 5 is arranged in a duct 2 so 
as to heat air 

cooled by an evaporator 4 by using cooling water of an 
internal combustion 

engine, and an ECU6 is arranged in an automatic air 
conditioner 1 for an 

automobile so as to carry out frost cut control according 
to detecting signals 

of an outside air temperature sensor 33 and an after 
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evaporation temperature 

sensor 35. Even when a car outdoor temperature is lowered 
to a prescribed 

temperature or less and a car indoor temperature is also 
low and car indoor 

relative humidity is high when an occupant gets on a 
vehicle and starts the 

internal combustion engine, if a stopping indication 
temperature of a 

compressor 18 is reset to a target temperature lower than 
usual, even if a 

detecting temperature of the after evaporation temperature 
sensor 35 is lowered 

to an ordinary target temperature or less, blowoff air by 
the evaporator 4 can 
be dehumidified. 

'. COPYRIGHT: (C)1995,JPO 
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grtO^^KASai-Srt^fcAPi, tt^&APXIi 
it 7? hB>:fflP^c,j£5ic^§:4-B)cta-r^2oqJcffio 

i o?saio^ < sat , f*3^KAP^e>«RASii.7t^ 

£ * £13 S? * tf- U X £ 2 <0 ft a < t i ttSJ -5 




1 

[S*Sl] H%*&?.tzn%.'&XQt* 

7 -f > K«"5^^«:?>CtHt* 1 OfcttlP 

< 1 1 7 y Mfcffl P* e>*£ft^££*fcUi*8 2 
©SfcfflPfc^ 

TltE*-l.oWBP-^»<aBk, ltErt*MW.EW»& 10 

* X ? *tfc££ * 1&££P SS * * U X SIES 2 <3 ifctli P 

P*»f>*AS*i.*:^:«r^ 2 OBfcttiP^i ^4 

[£§8©ififfl$:i&9n 
(0 0 0 1] 

*ff?*MSSI3Sa^M1-StO-C*4. 20 
[0 0 0 2] 

(#0 5Mr» -9— k*^Sm«5 8 8-tE-3 lJCKEK 
? *t* t£*«5J£MJi£ii3£a*3F Lfc t OX$>Z „ 
[0 0 0 3] dOH5^?tL*^Mfli^Sai 0 1 

105t, k-^jL^y h l 0 7 t S*iT»»» 
So 4>-7—9 K71 0 9 *£J»mx.S£iCJ: 

*L-?ii.n^:KXP 1 1 1 RVPijmXU 1 13i't.KA 
$it*„.*HaKXPl 1 1 *t>«RX£iutfl^;£L< l± 
ft^tXOl 1 3^t>KA$*T.fcF l 3^;ii7'n77T>* 
-^1 1 SCioTx/^w^l 1 7^SSS*t-5. 
:j)x/<#l/-M 1 7 X1$&2 3.- 
7 M 0 7^£*$ft.£ e f 1 0 7rtOfc 

-#371 1 9 0fltfffiKliiT5 7^^KTl 2 1 **E 

as*t, :oi7S7#^ ft 1 2 Koggatwistrk 

-#371 1 9irJiJ&-f*£&<Ol:#Hg3:h.S. 
[0 0 0 4] fllxlf, 7*70***:-KC*i»»Ttt7*7 40 
K7 1 2 3i { ga&LT?>:fflPl 2 5 frb 70 V h ifyX 

K7 1 2 7i { S&UT?>:aiPl 2 9^t>Se^<DJ95c^ 
ZtlZo J3t> 77 h*-KClS^Ttt7 7 

h Kr 1 3 1 tfsaftL-cnfcajp 1 3 3^(bae#«3jE5c 

[0 0 0 5] 

[|SW«¥^UJ:-7t1-*Silia] fc£%T, **L 4*C 
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K7 -f > h'm<0& >J £-5^**. COS 9 li 

#xfc7D>hjtr? **->M K7-T ^ K^CSSrtO* 

-KKiijgL-c, ^naxpi 1 1 *BMtu fisso 

4. ttflt, n^"RXPl 1 l"*»&*fcv»fl.ic*ireR 
COit*s 7nv h*-?^^*^ K<7-f> K^OgS * 

awwa^gai^sft-cn*:. 

[0 0 0 6] *!£95li±EaHCfi*-CJfi$n.fctO 

«2a«*«taft"f*cttifl9i:^*..... . . . 

[0 0 0 7] 

zfimLknt, iirsn^KAPS£TO5:KAP^5>* 
£&£?*mi-£ i ©pfcfflp t, ^ < 1 1 7 7 fq>:fflp 

AP*>t»iSA«*T.7t^«:l!rS^8S«r^-UTlirlB« 1 

^vtms^pg5i^-u-cfrss2 ©^a3P^< affi 

KM P^« ^ * 8 K * S b i a w t S i" 1 1 
[0 0 0 8] 

iSffit. rt^vKXP^P>«2<0B>:aiP^aC.4iiKt 

t §ciin^sup^e>*A$*Lfcsg^^p» 

4-^-LT^l OB>:ttJP^**>it*t*»C, F*9^KXP*' 
t,*A?*tfcS^i f ^H8S*^L-CK2 OP^tHP^t.^ 
5r< it 7 7 HJctHP^i^*. ttoT, n$C«-J:o 

7-<> k**7^<os>} wti'-eiSo 

[0 0 0 9] g§K#l£i { BattSRC** t 

2 OKtHOi-ft-lX* < C tit-Ci s. 
[0 0 1 o] 

xt$mK$i®-r&o hi i±*i6^»c«s»:Mffl^sa 



( 3 

3 

[0 0 11] Wffl^SSll±7'n7Ai7h3i:> 

HX^Zo ynra-vi 3Klifl-£5iAP9 b. 
EAP1 1 2:4«HP**tTi«»*. *MKRAD9Rlitt& 
- iB&E KT 1 3i J ES$K % ft%MXB 1 1 Klirt&iS 
#E KT 1 5 i<Efi$:»vC</*So fl-ftSJ^B KT 1 3 I* 
flPa, Fbr-P.c^BlfcL<l*J:dKfto , Cv»*, 
flUBB-fl KT 1 3 jWEBP a CBIILfcfc 

Kan* t,z> tiZo 9\%®&m kt i 3 a s fl:a 

jUSJtfffi KT 1 3 JHtBP c KtsMfoLfc fc § Cliftftlt 

[0 0 1 2] rtfttO^JB KT 1 5 lifcSP a. P 

b^E»LftaJ:dC4oT«r»a. WSC9J»« KT 1 5 
#&BP tCBttLfcfcSCli, MrtoSS*)WRA* 
itS. rtJBWSKTl 5*MfcBPbKBB«L*: 20 

rt^KAPl li*Hift$*ta. 

[0 0 13] 7D77T>*-? 1 7lifl-^ftAP9X 

7 h 5 ~»£A-*"S. * - 'J v 1- 5 Clix/<# U 

1 gi'EBSfU 7D77T>*-^1 7£J:o-C 

Cio-C^SltTt^lit-^i-y h 7^ft»S*t 
h 7Klifc-*3T2 ltfESS*-, 
1 ©±SHfflClixT3 7** KT2 3 a. 

2 3 btfEBSft-Tn*. 7** KT 2 3 30 
a, 2 3blii2:fflPa, P.b'MaftLfcS J: 7 CfcoT 

X75 7^XK72 3 a, 2 3 b <0§3KtPS1" ' 

[0 0 14] 17-5 7^ KT 2 3 atffll(:tot^# 

MciMrrsfc*- ai^r j:^Kt-^37 2 nit 

-^x;j h 7©TSKEBS*fCi3'K X7?7^^ 
KT 2 3 atttBP a^lfflliS-tfckSCtt* £TO£ 

KT2 3 itttBPb^HI|fc***:i:iCtt» 40 
T2 lrttaa.1-*tt«K4-C«)a«* f i:-^3T2 
lOHBtliatS, ttot, X7 5 7 **K7 2 3 a 
tffiBPatPbOWKEIH**fct#'K:tt» tOXT 

3 7** KT 2 3 a<OE)StiffiS, -ffcfe*>xT5 7*.* 

kt 2 3 a©6aKtascTti-*3T2 lrttas-rs 

SJKOiiHSSJt*. COtik-^3721rttl 

ax 7 Y 7ft<D\i-9^T 2 1 fc, V 
7>5fiOx/<#v-^l 9tr. £SS*«j£U # 
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[0 0 15] t-?x;? h 7l*7 r 7O.*y-/B<0 

7*7a*i;fcaiP2 5, 'SVH^V HfctBP2 7. 
77 hB©7? HWUP2 9i { SP?lfC(/^ 0 r 70 

^tKB-rBiowap-e*^ ^vb?»:ffiP2 7»i 
Hfc«n2 9iia€#<ojE7c^^:t^taT«2«o?):Hi 

hMO<Of?>CfflP2 7, 77 hJ8<077 MWBP2 9 
C»lSUr-€-it-€ r *t7*7n^^«07»7 KT 3 K ^> 
HCOFK7 3 3, 77M®77hK73 54 f E 

[0016] 3>hn-9 : 3 7.ttJS3?*-:KC 

J&CTftgttttft KT 1 3, A*CSJ*J§-P7 1 5. *T 
57^K723a, 2 3 b, f 7 K73K "OK K 
T 3 35.^7 7 h KT 3 5 0laltti«l«-f* 1 bO'C* 

[0 0 17] HF2Lfc7'D77T>- : e-^ 1 7, x/<# 
U-*l 9, k-^3T2 1 li^C<DiiE*ta^-[fi]KJtL 

SkOttflMEKl. K2, ••, K74<EKSiL-C^%. - 

0«&©ttSJ«K 1 , K2, •-, K7l±»10?)caiPT: 
ab*7'7n^^P)cai0 2 5^a.C*siBt%-»2 0WH 

pt*577 M>fcfflP2 9^at*a»t*^s;-f2-3t 

ft<0ttWC*S. 1-ito*.aStOft«l«K 1 , K 2 , 

K7CJ:«X^.*tSAP9 4»6SRA8itfca«tfi 
P2?*^L-C7'7n^^e>:aP2 5-^<3t»^affi 

T77 hPfcfflP2 9^<7t*oa»t* s ^«$*L*o 
itz. ft{0«K6tK7OHC77 KT 3 10[HSIi»3 
1 ai'EBSit, 7*7 KT 3 1 4 f ttSP b^BSfcLfc* 
-g-C, {fc«0CK 6 . K 7 1 7*7 KT 3 1 tfS&tfKj&Jfc 

[0 0 18] 035.^04 tBflH/CflsJHtlMI 

-fa. 

[0 0 19] S-f^h^-KEM&flsfflfcBW-fSo ^ 
yh*-K"C***frfctt» f77 7K-Kttft 
<, f7*- K-Ct4^0-C^f-7 7*S 1. 3*3>LT 
*r7 7*S 5^ii*7*7 KT3 1 fcftfiP a^iiillL-C 
7*7D^^!fcfllP2 5*HH1-*-. a^T^T7yS 7 
^aSfc^Vh^-K-CfcSi^frt^K"*'*. ^ 7 
yS 7-C^>b*-K-C*4Ct«:*!IESU)ta^li. ^ 
T7 7 , S 1 l^it*'<>> KT 3 3 fcftSP a^ElttL 
T^VhP)cH}P2 7^B§tS:-rit*»C, 7 7 h KT 3 5 
t&W.P b^0ftLT77 h?)cffiP2 9 tm&tZo S 
^T^f7 7'Sl 7-CI±KAPO*-K4 { y1-K^*- 

[0020] ii-C^vht- KT* J^o^iSA*- K 
X-$>Z>t2,&-iz\±, XTVZfS 1 7i>t>^f7 7"S 1 9^ 
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8K71 5S-ttSPb^ElSrr*. ttot, rtHKAO 
1 tt£^P9*fc£ltfl-*W^*ft 
S. £05L*.S*Utfl$CI*7'n7-7T>'*-*l 7 J: 
h 5. fc-*i-7 h 7^3? A? 
it£i3$itSo ffaLfcid^ 77K73 1, «>Y 
K7 3 3 P a'MslftU 7?F K7 3 5#fcBP 
. b^B»L-C*9, &H1P2 5. 2 9i l H0l?tU ifcHi 
□ 2 7i J K&LT^S<0-C, ftHK J: o T2£P $ iut£ 
Hi^tB P2 7i't> SIEg-OBSTC^ffl Sii5. 10 

[0 0 2 1] h KtlortMA*- K 

-C2>S&£-Kli % Af-yfS 1 7*£;'.-r7 7*S 2 1 ^ 
it*tt£$J&JS K7 1 3 frfitaP b'MslSfrU rtSSOfc 
«KT1 5*tt«P.a-Ma.tt1-*. {{oT, ftftfltAD 
94»HttS*u rt^KAPl l*6£i?rtft:PKA.*.i 
■So wOKASitfc^li, 7*n777> ; e-* 1 7C 
ioT?-p^7 h 5, h 
$*tS&l3?n*o i<Ot I, f 7K73 K ^Vh K7 
3 3 a^Eft U 7 7 h K7 3 5 i'ffiaP b ^ 

E)S&L"Cj3>h BfctHP2 5, 2 9<*HigS*V, ^CffiHF 2 20 

&ajP2 7^c,ae#ojss^?>:tijs*t*o 

10 0 2 2] /U I"***- vnoYtftitiLm? 

So ^ U^;W*-K-C***^-fCli % f777 h*- 
K-C4i<, 7*7*-K-C4«r< % ^Vh-t-K-Ct* 
W?At-v7S\, 3, 5, 7«-^LX^T3'7'S 9 
^iitfo *r77"S 9TVW U^-t- KTfcSCi £ 
flHfL^a-g-fCli^T7 7'S 1 3^jttr„ ^f-;7Sl 
3-Cli. ^>hK7 3 3«-ffiSPa^HlS!lL-C^Vh?>: 
fflP2 7 £§gft1-*fc£K % 77 h K73 5 fcttfiP a 30 
■^B»L"C7 7 hBfcttJP2.9£g§ifc-rSo Jti'TAf-; 
7"S 1 7 -CliKAPO*- Ki*fl-$C*A-t- KTisa* 

^0*0 2 3] U^*- K-Cj.o^«A* 

-K-CiSiS-g-Kli, ^f77"Sl7*^f7 7*Sl 
9"^3i*^8)#ffl K7 1 3 fcfcfflP c^B»U 
$J#EK7 1 5£{£BPb'MHlSrfS. ffioT, fc^iR 
API l#HfflS*u ft4m&n9*6£Wf&#KA. 
SiiS, ^0?KA?*T.Jt^li7'n77T>*-^l 7 
i:i90-';>^a--^5, k-?a-7h7^« 40 
A3Ji-£PiS*LS„ ff2L3tJ:-7»C, f7K73 1 , *c 
>hK7 3 3s 7 7 h K7 3 5;W4BP a^B»L"C* 
0, &H1P2 Si'MiJUtls &WP2 7, 2 9WL 
tv^OT, ^ICJ:orSP?*tt^i*lJ>:UlP2 7 
i'P>ai£^OilS7C^ai?4t*t*J:, ^fflP2 9^e, 

[0 0 2 4] u^;u*- K-eaortJiiUi* 

-Kf**«t^»Cli, *f-7 7*S 1 TfrbXr vfS 2 
1 ^5i*n^«J»ffl K7 1 3 £&BP b^BftU W£ 
«JMK7 1 5*ttBP a-MBIW*. MM* 50 



AP9i { HSa?*U W^KAPl li^^tWHimA 
SitSo £0«A$*ut££:ii7'n777>*-* 1 7 
icr^-'; >^-7 h 5, H-^i-7h7^« 
AS*t£il3itS. COt i, 7*7 K73 1, i>YY 
73 3, 77 Y K73 5 i'ftBP a^EftLTiS »K PJC 

tbP2 s^anstu ^tup2 7. 2 9m&fcL-o>s 
or, rtaiz±oT^$*Lfc^!:7jf?>:a3P2 7*>t,a 
m%<omyc^®.i)ii*.z>t&c ^fflP2 9i»t>ae# 

OJi.jc'^'fcfflSitSo 
[0 0 2 5] &Cs 77 \>*-h'ftOft%iiSLf%tZ><, 

77 h*-K-c*a*-e-»wii, 7*777 f^-K-cti 

<. 7*7 -^-FT ^Vh*-K-Ct<t<, AW 

U^;U*-K-CtJi<''0-C^-r7 7'S 1. 3, 5. 7, 
9iH.t^f7 7"S 1 S^ittr. ^f7 7"Sl 5-Cli 
"«> h K73 3£ffiBP b'MU*&L-C*V MfcfflP2 7 
tEa0l1--5t*»C. 7 7 h K7 3 5£fcaP a^dfiL 
T77 M&IHP2 94KSC1-*. Sv»t^f7 7'S 1 7 

•eiiRAP©*- FiW^A*- k-c*«*?7** 

[0026] :C?77K- F-CJ-O^^A*- K 
•Ci&SS-g-KldU ^f-77*S 1 7^t>Xf-77'S 1 9^ 
jS*n$t«J«ffl K7 1 3 ittiPe^BHU 
fflK71 Si&WLPb^iBim-Zo ftoT, rt^SUD 
1 l#fi3$ft$*U ^KXP9^t>fi(m$v*mA$*t- 
So vtOtRA$tLfe 7 >t.$Cli7'D77 7 1 HZX 
oT^-'J >Vx.-y h 5. H-^J.-7 h 7^*A$ 
tL^||$*i.ao COt 7*7 K7 3 1 * J ffiBP a^H 
IbL, 'v'Vh K7 3 3 7)«taiaPb^I3flL, 77>K7 

3 si'ttap aL^mthLxay). K&n2 s, 2 7±*& 
q)cfl}P2 9^sifeL-c^a<o-c, |}3$O^I9$ 
titz^i^mn 2 9 ^t,ae#ojE.7c^-?>vai$it4„ 

[0 0 2 7] 7?Ft- K-Cj.C3f*9^;*A*- K ' 

•CabSS-g-fCll. Xf77'S 1 7*»t)X-f 77"S 2 1^ 

kt 1 3 fc&ap b^sftL, 

ffl K7 1 5 tftaP a— ®«TfSo tS£oT, ttSUKAP 
9#ESM?*U rt^CKAPl l^^filtrt^mASit 
So C05iA?itfc^li7'D77T v*-^ 1 7CJ: 
oT^-'J>^3.^ 7 f 5. fc-^a.^.7 h 7^A? 
*L^tf*ta 0 vtott, 7*7 K7 3 li'ffiBP a— (H 
fftU K7 3 S^SPb-lilSilU, 77hK7 

3 5* { ttaP a^tsISIiU-CiJf?, ^HiP2 5. 2 7* { H 
^fflP2 9i { 53ftL-Cv^O-C, rtatCtoT 
^Pi?*t7t^i r i!>:fflP2 9i>t.ae«OJE7C^fll$ 
its. 

[0 0 2 8] 7*77 7 h^e- m<Of*ffl«rSiWt 

So ^f-77'S 1 •Cli7'777 h^- K-CJbS4»^i» 
«:*!lirL-Cii3, f 77 7 h*- K-e^SS^fCli^-f 
7 7*S li»t>^T7 7'S 2 7^iitfo ^f-7 7*S 2 7-C 
lis f*7 K73 1 i-ttBP b^0»L-C7*7o^^l^ai 
P2 SfcBlfrfSo Si»>T^f7yS2 9-Cli^Vh K 



7 3 77 h K7 3 5.*ffiBP a 

S^r^-f7 7'S3 1 Tlij'WKbWB KT 
1 3 fcttBP a^Eiai1--5o iO-t^K. fl-^SJSB K 
71 3i { {fcSP a'CBttU f*7 K7 3 1 Ti'&fflP b^ 

maitso-c, n$cKAP9. ?fcffiP2 swsatu ft 

ji^P9j&>&£ii$£4hLTi>fcttiP2 S^atSfiS 

fC^^-V^^i-y h 5, fc-*.x-7 h 7^X5 
3 tt&fcJB^-CfigPSSiut 
^i s ?>ca02 5*&7BVK<r?*NJ5fil?ll«. (£ 

[0 0 2 9] ifc, * 7*7 7*5 3 lTIi, F*3^«D»ffl K 
7 1 Si^aPa^HSIitio COil, Sir&LfcJ:? 
IZsOh K7 3 3i*ttiSP b'MaftU 77hK73 5 
#£1BP a^EU&L-C* »K rfcffiP 2 7 i'EflfcSiU 

SBUUni i atwk&nz 9i t raift1-"£>o-<r\ ft&R 
Api i*'t>^ns5i^u-cq>:a3P2 g^acsatt* 1 

W-'J>/a-7F5, fc-*J--7 h 7^«AS 

^**q)cfflP2 9^t3as#ojE5c^ai$*t4 0 ;o 
[0 0 3 0] —is. ;cf7 7-; h^e- kb#ui±. f7 

K7 3 1 #&SP b^Ei!)Lt«a?.-e. rt$«U#ffl K7 
1 5* J ttSP a'MHS&U ^FK73 3riM2:fiPb^ 
BttU 77 h K7 3 5 Tl'ftfiP a^H)»l1-*o £©g 
*, ^vh?>:HlP2 7^HiI$h., rt^R^Pi lisi 

cr7 7 he)caiP2 9i*ra&-f*o-c, P3^kapi i a> 
t.s§pss*^i-UT7 7 MfcajP2 9^acaas^« 

9-^)>ya.-y hs. ie.-93.-v V 7 ? it, 
A&iM^-r:iB.g.l%2iZtitz&%.i t 7y MfctiiP2 9d» 

[0 0 3 1] f7D*>t- K^O^ffl^SlWr 
2. f777 h-t^K-C4^a-e-CI±, *T77'Slri> 
t> -X f- 7 7* S 3^51 tr. ^■f77'S 3-Cf7n^^*- 
KtiSCt i$m LtS-g-fCl±^r 7 7*S 2 3^il 
tr„ ^•f7 7'S 2 3flif 7 K7 3 1 fcftffiP cMs* 
■f*» Sk>Wf7yS2 K7 3 3*ttifi 

Pb^B»L-C<vhftHJP2 7tBIMIl1-*k*C, 7 
7 b K7 3 5£&aP b^@«iL-C7 7 M?£aiP2 9* 
H0-fSo *Mf?7S 1 9^ii*, rt««IMIK7 
1 3 £ttSP U rtiHDtMiKTl 5*tt*P 

b^Mbl-*. tt<>T» rt^KAPl ljftsHM8*u ft- 
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«aii7*n>7 7 t>*-^ 1 7 K Jot* -'J >?J-- 
7h5. fc-*jx.= 7 h 7^i£AS*t£SS?*tS. * 
fc, ffJE Lfc J: -3 C» fy K7 3 1 4*ti* P c ^ESb 
U ^>VK73 3, 77 Y K73 5i ! ffiSP b'MDSft 
L"Ci5 "fca , P2 7. 2 9**H8"i?*U ftBn2 5# 

£fij& I rjfc£tiP2 5*>C,7n>hir7^^ffl$ilSo 
[0 0 3 2] ±au*:Sttt«C*v»-ctt, ^> h 
10 K7 3 3 iHfcaP b'MSJfcU 7 7 h K7 3 5 7>*fl:a P 
a^Ett1-S7*7 7 7 !»*- KSHCfcuT©*, f*7 K 
7 3 li t VL8.?b^®8iLiz#.1&t%')ft*.iM<'*X&. 
SHS$it/:^:i , 7 ! ' 7n^^?):iUP2 sa»t>7nv h 

7 7 MfcfflP 2 9 ae^OJETC^fflS ft* i$\z 
lizi^ ZtUZBL%2tiZZtm<s Witf^VF K7 
3 3i*ttBP a^mftLJttt.'K-C^^^Vh*- 

20 [0 0 3 3] 

if, si o^aip^acsaKt, $S2©ifcffip->-at: 

nip h <&X 5 a^^A^SP iit- LX m 1 <on)Ctt3 P-^ 
«i'Ji4t*i:, rt^KAPA>e,iRA$^Sa7)^p 
SPt^-UTS2<oq>:fflP^ig:^*i.«o «£oT. ft$uzl 

30 ftSO-C, mSrt«rS2f-eH1-*Cti { -C§* 0 
[®ffiOffl#iSlW] 

[SI] *8HCft«Xtt0lOVlBB-C*S.. 

[S 2 ] H 1 0Htt«l»^4tA'^& J»:»«-OS«t9 

[S3] **-KCi3(ta-S-K70lElSllffia<r^tfe3c 

[@5] tE*W«5BfffiB--e*So 
40 [??■§• WgiM] 
9 ft%WXU 
1 1 rt^KAP 

1 9 

21 t-?37 

2 5 T7UZffrtiin 
2 9 77 H9:fflP 

K 
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[04] 



4 1 




S29 



li\Vl Pa 





>*7Pb 


f'7K7Pc 


f*7K7Pa 



VW7Pb 
77^*7 Pb 



S31 

_L_ 



^i3g^K7Pa 




S15 



VW7Pb 
7 7 M*7 Pa 



#MtUgJ§r7Pc 



fl^W#l>*7Pb 
F«3^^F'7Pa 



